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PRECIS 
In the first part of this thesis a non-random 
sample of thirty-six monthly indi ca tors of the 
Australian economy (1948 to 1964) is examined with the 
object of forming a preliminary view of the timing and 
magnitude of post-war economic fluctuations. Evide nce 
of the indicators is checked against that of the 
official National Income accounts. Quasi -per iodic 
' e pisodes ' are seen to have occurre d in 1950-1953 
('firs t ') and in 1959-1963 ('fourth'). The period from 
about 1954 to 1958 can b e regarded as the result of two 
success ive episodes ('s econd ' and ' t hird'), the opening 
phases of the third being superimposed on the later 
stages of the second . 
The sec ond part is a history of these four 
' episodes ', the ' sec ond' and 'third' being treated 
together for purposes of convenience . The three 
chapters (IX, X and XI) which record this history 
c omprise more than half the thesis by weight and are 
its raison d ' etre. They are prece ded by two preliminary 
chapters: VII, 'Dynamic Equilibriwn of a Depe ndent 
E conomy ' , in which a simple model of growth-rate 
fluctuations is propos e d as a conceptual framework for 
historical narrative ; and VIII, 'In terpretation of the 
Model', in which the available statistical evidence is 
brought to bear upon the relationshi~suggested in the 
model. 
It is found that fluctuations in the Australian 
economy since 1948 have resulted not so much from any 
inherent tendency to os c illa tion ( t hough faint traces 
of an endogenous cyc lical mechanism may be discerned ) 
a s from its response to a series of exogenous changes , 
mostly originating in the world economy. Each episode 
is unique; the economy is probably as ' dependent ' now 
as it was in 1948; and the actions of the Commonwealth 
government have been less influential, for good or ill, 
than is commonly suppo sed . 
INTRODUCTION 
The strong upward trend in economic activity 
has not been without interruption, and the 
rate of growth has been retarded on three 
occasions. 
Vernon Report, 1.31 
Any narrative of economic fluctuations in Australia 
since 19~5 will be concerned, to a large extent, with the 
balance of payments, the degree of employment, the rate 
of price inflation and the progress of living standards. 
It is customary to analyse the determinants of these in 
highly aggregative terms. A model is stated or implied 
in which the volume of aggregate demand, the level of 
employment, the balance of trade and the pattern of 
relative domestic and foreign prices are causally 
interconnected. The classic example of this, T.W. Swanls 
account of the joint determination of internal and 
external balance in a dependent economy,l provided the 
intellectual starting point of this thesis. 
The most explicit justification of the aggregative 
approach is found, appropriately enough, in the Vernon 
For Australia, at least, Ithe level of activity 
in an economy is determined by the level of aggregate 
spending' This includes spending from overseas on 
exports. IIf spending is too low ... economic activity 
will be low and unemployment high . ... If spending is 
greater than productive capacity ... priees will rise ,2 
to the extent that excess demand is not dissipated in 
1 Swan, T.W., 'Longer Run Problems of the Balance of 
Payments ' , (ANZAAS G, 1955) in Arndt, H.W. and Corden, 
W. M. (eds), The Australian Economy (Melbourne, 1963), 
384-95. 
2 Vernon Report, 2.47 
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imports. These functions are a matter of common 
observation. Employment is highly correlated with GNP 
and the rates of wage and selling price inflation are 
evidently sensitive to the degree of employment. 
2 
No serious history can ignore the course of inter-
sectoral movements. For Australia, in particular, the 
distinction between 'farm' and 'non-farm' sectors must 
always be borne in mind. It is also important to 
separate the behaviour of the public sector from that of 
the private, non-farm sector. Subject to reservations 
of this kind, however, it seems reasonable to employ 
the categories of an aggregative model as a means of 
organizing historical data. Following precedent, 
therefore, it will be assumed in this thesis that a 
single, overall measure of 'economic activity' is 
possible; and that fluctuations in the growth-path of 
this quantity are of interest to the economic historian. 
Indicators of this measure, for annual intervals 
at least, are ready to hand. It is an easy matter to 
fit a log-linear regression line to any such series and 
infer 'the rate of growth' from its slope. But the 
question arises whether the result can have more than 
merely statistical interest. If there is reason to 
suppose that the time-series of that index selected to 
represent 'economic activity' may be a compound of 
stationary and evolutive components which are causally 
independent, then the 'rate of growth' can be treated 
as a parameter of the latter. But if not, then 'the 
rate of growth' is simply an average which it is 
dangerous to regard as a description of the past and 
almost meaningless to project into the future. 
Most discussion of the Australian economy since 
the war has proceeded on the assumption that economic 
J 
growth is basically governed by long-term factors; but 
that the ' rate of growth ' which these determine is liable 
to occasional 'interruption' from the operation of 
various short-term factors. The basis of this 
assumption is the observed constancy, over periods such 
as that ~f this history, of proportionate year-to-year 
increase in population, capital stock and average 
labour productivity. None of these is perfectly 
regular. The first reveals some tendency to decay, and 
the oth er two diverge from their statistical trends in 
a way that suggests some responsiveness to the level of 
' e onomic activity'. But fluctuations in the degree of 
employment of labour and of installed capacity which 
also occur in response to 'economic activity' support 
the view that the factor base grows much more steadily 
than the output it produces. As a first approximation, 
therefore, it has seemed reasonable to suppose that the 
circumstances which determine the growth of the work 
force, the size and age-composition of the capital 
sto k, the scale of operations, degree of competition, 
flow of innovations and diffusion of best-practice 
techniques are all more or less unaffected by year-to-
year changes in the intensity with which the existing 
supply of factors is operated. 
No claim to generality is implied. In other 
countries and in other periods the incidence of 
fluctuations may well be inseparable from the process 
of growth. All that is h ere asserted is that for 
Australia, in the period from the end of the Second 
World War to the present, there seems to be some 
justification for the separate cons ideration of 'trend' 
and ' cyc le'. 
It 15 evident that once a (h01Ce of this c oncep u~ 
framp-work has been mad~.J the tas k of hlsiorical 
explanation falls clearly lnto two parts. First~ it is 
ne cessary to explain how it l~ that 'the rate of growth ' 
of t h e Australian economy Slnre the parly post-war 
period ha s exhib it ed 'a sTrong up,.rard trend'. Secondly, 
an account is rJquired of the circumstances causing it 
to be ' retarded on t h ree occasions
'
, 
The first of these is a large question, and one 
which economic theory in its present state is 
incompetent to addres 
The fact of the maitpr 1 thaT Aconomists hav e 
not yet unlocked thp secret of capitalist 
economic growth. We know a great deal about 
how, when and wh re economic growth has 
occurred, but very 11tt1e about the why , l 
Insight into the process of eronomic growth comps not 
so much r om science as from a rich and varled 
understanding of human belng and their in8tltutlons 
The relevance of such knowl dge, moreover? is hlghly 
specific to t h e region and perlod concerned 
For t .his 1eason it seemed presumptuous in a 
neophyte and a visltor to attempt any berioub inqulry 
lnto the d terminants of I ~he rate of growth' 
Occas ional brief reVlew of the fa tors supposAd to 
affect growth was found to b unavoidable , espe ially 
at t.he beginning of each of the thr e narrativ 
chapter's which div ide the per iod of this study Eu t 
the claims of this thesis to sClentific integrity rest 
upon its abstraction from the proce8s of growth. From 
a formal point or view 1 a~ least, lt is an attempt to 
perform t h e second, and easi 1) of the two ta ks~ to 
1 Lyda11 ? H "F. 
43~(1966) , 161 
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present a history of t h e ' three occasions ' on which the 
' rate o f growth ' - tak en as given - has been s ubj ected 
to ' interruption ' . 
In a limit ed sense t his objective is achieved by 
c hapters IX, X and XI, each of which is c oncerned with 
one of the ' three o ccas ions ' . These chapters, comprising 
more than half the entire thesis by weight, may be read 
in isolation by those with no interest in the historian's 
technical apparatus. Because this is a thesis and not 
a book, however, the statistical and theoretical 
scaffolding has been allowed to remain. Part I of the 
thesis (chapters I to VI) presents the results of a 
chronological investigation. Chapters VII and VIII 
expo se to a rigorous scrutiny the general t h e oretical 
preconceptions outlined in t his Introduct ion . The 
appendices c onta in statistical so u rces, graphs of the 
monthly indicators, and a nu mb er of mathematical proofs. 
In any history, c h ronology is prior. This is 
especially true of ' business cycle ' histories, extending 
ove r a time span o f a few decades at most and concerning 
themselves with month-by-month developments. A certain 
amount of chrono logica l study had already been carried 
out for Australia, but it seemed proper to take a 
critica l v i ew of thi s and, in t h e end, to attempt a far 
more detailed inquiry than had so far been undertaken. 
The fundamental purpose - given the aggregative approach 
already discussed - was to obtain intra-annual 
information about the course of ' economic activity ' A 
sample of monthly indicators was sub j ected to the kind 
of treatment made popular by W.C. Mitchell and his 
1 
col l aborators, and provisional inferenc es drawn as to 
1 Mi tchel l , W.C . , Businss 
Sett ing (New York,-I~27). 
Measuring Business Cycles, 
Cyel s . The Problem and its 
Burns, A.F., and Mit c hell, W.C., 
(New York, 1947). . 
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the monthly behaviour of 'e conomic activity'. Several 
methodological innovations were introduced in the hope 
of obtaining more detailed knowledge of the time-shape 
of fluctuations, including the relative amplitudes of 
successive disturbances. 
In chapter VII an examination of the implicit 
theory of chapters IX, X and XI is set out. The model 
which emerges is not intended to be an hypothesis for 
econometric testing but rather a system for classifying 
historical data. No history can be written without 
some such system, implicit or explicit . The 
advantages of making the system explicit from the outset 
are first, to warn the reader (and the historian) of 
possible distortion through presenting the data in these 
categories; secondly, to remind the historian to be on 
the watch for each occasion on which some temporary 
circumstance reduces the explanatory value of his theory. 
Because of the multitude of these circumstances in 
the real world, the use of econometrics must always be 
subordinate to discursive narrative. No attempt was 
made to test any of the relationships proposed in the 
model, still less to articulate them into a lagged 
system for simulating the behaviour of statistical 
aggregates. There seemed no reason, however, to ignore 
the work of other investigators in this field. In 
chapter VIII, therefore, all available statistical 
evidence is brought to bear upon the validity of the 
assumptions set out in chapter VII. The result i s a 
summary review of the econometric literature extant for 
Australia. l 
1 With the exception of T.Wo Swan's unpublished model 
(1943) which refers to a very different period of history. 
Many of the monthly indicators included in the 
sample analysed in part I are of considerable intrinsic 
interest. Each indicator has been graphed in two 
forms: in logarithmic transformation with fitted trend 
and derived growth-rate curve; and in a standardized 
trend-free transformation. Graphs of the first form, 
together with notes on their sources, are set out in 
appendix A: the trend-free graphs in appendix B. 
The first major 'interruption' to economic growth 
did not occur until about 1950. Partly for this reason, 
partly because of the highly abnormal state of the 
economy in the early post-war years, but chiefly 
because reliable national income estimates at constant 
prices do not appear until 1948-49, the terminus ~ quo 
of this history is January 1948 in monthly time series, 
or the fiscal year 1948-49 in annual series. The 
terminus ad quem is December 1964 or the fiscal year 
1963-64, the latest period for which information was 
available when research upon this project was begun. 
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PART I 
IDENTIFICATION OF ECONOMIC FLUCTUATIONS 
IN AUSTRALIA, 1948 TO 1964 
Anyone who takes the statistical approach to 
business cycles develops a longing to assemble 
all the pertinent series and analys e them 
afresh upon some consistent plan, which shall 
incorporate the best ideas of his predecessors 
with improvements of his own. 
Mitchell 
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Chapter I 
A SCHEME FOR IDENTIFYING ECONOMIC FLUCTUATIONS* 
1 The Anatomy of the ' Trend-Cyc l e ' 
Those economic fluctuations which form the sub ject 
of this thes is are o scillations in tho ge n era l leve l of 
activity, or its growth-rate, having an average 
frequency interme diate between annual ' seasonaV cycles 
and ' long swings'. Oc casional us e of the traditional 
word ' cyc l e ' is not intended to imply any strictly or 
even approximately p er iodic function of time. The 
'ge n era l l eve l of activity' might best be represented 
by a perfect monthly index of rea l GNP. 
If any such fluctuations have o ccurred in recent 
Australian history, we migh t reasonably expect to 
discover some outline of their t ime shape in many, if 
not all, of the ec onomic time series extant for the 
period. Assuming that each series is the product of 
four independe nt c ompone nt s, trend ( a ) , cycle ( B), 
seasonal (Y) and irregular ( 8 ) ,1 isolation of the 
* The substance of this and t h e following chapter is 
published in Aust ralian Economi c Papers, June 1967, 
under the title 'The Timing of E c onomic Fluctuations in 
Australia: January 1948 to December 1964'. Large 
portions of that article are repeated verbatim in these 
two chapters. 
1 S ee Kendall, M.G., Advanced Theory of Statistics 
(London, 1948), vol.II, 371. 'The logician or the 
ec onomist who wants to be difficult can always maintain 
that, although any series can be separated into our 
t hree specified c ompone n ts as a matter of mathematical 
or statistical analysis, the results throw little light 
on the c ausal processes at work to produce that series . 
To such a critic we have to concede, I think, that in 
c arrying out the analysis we have at the back of our 
minds the strong possibility t h at the three elements 
are due to independent causal systems. If he refuses 
to accept this view - and some economists do - we can 
only invite h im to produce a better statistical method' 
[Kendall does not separate a and B, but his argument 
applies as well to four as to three components. ] 
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B-component would allow us to study the course of 
' cyclical' fluctuations as reflected in that particular 
indicator. It is difficult, however, to define these 
components without some element of circularity. The 
usual practic e is to assume that the y and 6 components 
are what, in fact, are removed by the deseasonalising 
and smoothing techniques, and then to focus attention 
on the residual ' trend-cycle ' , Y = a.S. The customary 
procedure will be followed in this thesis. The point 
of departure consists in exposing the anatomy of the 
trend-cycle to a more minute examination than has 
previously been attempted . 
Figure 1.1 shows how this may be done with an 
idealised trend-cycle from which all trace of seasonal 
and irregular variation has been removed. 
Writing log Y (for any indicator) as f(t) and 
employing the usual notation for derivatives, specific 
cycle Peaks (p) and Troughs (T) may be defined as: 
P when f' (t) = 0, f"(t) < 0; 
T when f' ( t) = 0, fll ( t ) > O. 
Oscillations in growth-rate, however, may be as 
interesting to the economic analyst as those in the 
trend-cycle. The first derivative of the logarithmic 
trend-cycle is a time series of the proportionate 
growth-rate of the indicator. Any peak of this curve 
is a point of Contraction (C) in growth-rate; any trough 
a point of Expansion (E). These correspond, of course, 
with points of inflexion on the trend-cycle, and may be 
defined as: 
C when fit ( t) = 0, f" I ( t) < 0; 
E when fll ( t) = 0, f' I , ( t ) > O. 
If the shape of the trend is known, this can be 
eliminated from trend-cycle, and trend-free peaks and 
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troughs determined. Call these, respectively, the Boom 
point (B) and the Slump point (S). Writing log a = g( t) , 
the points are defined as: 
B when f'(t) 
S when f'(t) 
g,(t) = 0, f(t) 
g,(t) = 0, f(t) 
g(t) > 0, f"(t) < 0; 
g(t) < 0, f"(t) > 0. 
Finally, it may be of interest to discover the 
dates at which trend-cycle and trend intersect. If the 
trend could be taken to represent some 'normal' or 
'full employment' growth-path, the period during which 
an indicator lies above it may possibly be associated 
with conditions of excess demand and vice versa . Call 
the up-cross of trend-cycle on trend the point of 
Inflation (I) , and the down-cross the point of Deflation 
(D) . Then we de:fine: 
I when f(t ) g(t) = 0, f' (t) g' (t) > 0· , 
D when f(t) g(t) = 0, f ' ( t) g ' (t) < 0. 
These names, together with those of the other six 
reference points, are assigned only for mnemonic 
purposes. Usually they will be referred to by their 
initial letter . The words 'peak ' and ' trough', when 
capitalised, will refer to the reference points P and T 
defined above. When spelt without capitals they will 
refer to maxima and minima of whichever time series is 
currently under discussion. 
Fluctuations in the course of each indicator (and, 
by assumption, in the level of activity as a whole) may 
be charted in terms of the history of these eight 
reference points. Let us replace the word 'cycle' with 
a more general term, episode, borrowed from musical 
theory in order to bring out an analogy between the 
quasi-periodic process of economic growth and fugal 
development. Writing a subscript to denote the 
particular episode we have in mind, the chronology of 
Log Y 
d Y -Log dt 
or 
y 
y 
+ 
o 
Figure I. 1 
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the nth would be described by the dates corresponding 
with I , C , B , P , D , E , T ,S and I l' An 
n n n n n n n n n+ 
illustration of this sequence is provided in figure I.l. 
Note that the points I and D may occur before, after, 
or at the same time as the points C and E. The points 
Band S will precede the points P and T when the trend 
is positive, follow then when the trend is negative, 
and coincide when there is no trend. 
It is clear that the estimates of I, D, Band S 
points will depend upon the shape of g(t). It can be 
shown, however, that if g(t) is a polynomial of degree 
n which is the l east-squares best fit to f( t) , then 
g ! (t) is that polynomial of degree (n-l) which is the 
best fit to the growth-rate f! (t) . 1 An curve, 
assumption about the shape of the logari thmic trend is 
thus the equivalent of an assumption about the long-run, 
or average growth behaviour of the indicator. To some 
extent, therefore, the problem of choice can be evaded 
by fitting a polynomial of degree higher than one to 
f(t) in the hope that the coefficients of higher powers 
of t would be zero or insignificant. If such were the 
result, the assumption of a constant average exponential 
growth-rate would receive some empirical support. The 
result of experiments of this kind are reported in 
chapters II, III and IV. 
The eight reference points, when identif ied, allow 
an estimate to be made not only of the period between 
Peaks and Troughs, but also of the length of each phase 
of an episode, and of the relation between turning 
points on the trend-cycle and its derived growth-rate 
curve 0 The extraction of a trend in order to determine 
1 See appendix C ol. 
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I, B, D and S points, however, also makes possible as a 
by-product some study of the ~mplitude of fluctuations. 
Let the amplitude of fluctuation of the jth 
indicator, Y. = log-l f.(t), be defined as the logarithm 
J J 
of the proportionate deviation from trend at specified 
time. Writing this as a . with a second subscript for 
J 
time, 
a .. = f.(t) Jl J - g.(t) J 
By means of similar notation, the amplitude of 
(t = i) 
fluctuation of the general level of activity, A, can be 
written, 
(t = i). 
If it may now be assumed that the elasticity of response 
of . d' t dS. SA . any In lca or, J. ,remalns 
dSA ~ 
stable over the range 
the amplitude of the indicator, a . , 
J 
can be written of t, 
as a linear function of A, having the elasticity of 
1 
response as its slope. Since there is no ground to 
question the reasonableness of that assumption for time 
periods in which no sudden institutional or structural 
change occurs, the amplitude of fluctuation of an 
indicator may be used as evidence of the amplitude of 
fluctuations in the general level of activity. 
The evidence of chronology afforded by various 
indicators can be compared and combined without further 
manipulation. For example, an inEerence about the dat e 
at which a Peak of activity occurred might be drawn from 
the distribution of dates at which each indicator 
reached its specific peak. A similar inference 
concerning the amplitude of a boom could not be made from 
the distribution of specific amplitudes, however, because 
1 See appendix C . 2 . 
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of the wide range assumed by the e lasticity of response 
in any useful sample of indicators. 
The amplitude of each indicator at a given time 
must therefore be express e d as a relative, with 
amplitude at base time as divisor. The value of a ji as 
A . 
1 
a. JO 
an estimator of ~ depends only upon the assumption of 
o 
constant elasticity of response and the non-existence of 
1 lags. The latter condition can to some extent be 
satisfied by measuring amplitudes only at specific 
peaks and troughs of the cyclical component (specific B 
and S points), assuming for each indicator a variable 
lag equal to the period between its specific Band S 
points and those established for the reference cycle. 
Such has been the practice in this thesis. 
For convenience in computation, the amplitude-
relatives have been calculated with respect not to 
amplitude at base date, but to the standard deviation 
of specific amplitude. At their various specific B4 
dates, for example, the amplitudes of Commerce 
Employment, Total Electric ity Generat ed, and Volume of 
Imports were respectively +1.359, +1 . 125, and +1.221 
standard deviation units above trend, compared with 
the average of +1.280 for all of the 36 indicators used. 
The dates of these specific B4 points were respectively, 
December 1960, July 1960 and October 1960, compared 
with the average of June 1960 for all indicators used. 
It appears from this example that whereas each of these 
three indicators expanded with a maximum amplitude 
comparable with the average, their responses in this 
episode were lagged by six, one and four months 
respectively. 
1 A . P ssumlng, Ol course, that y and 6 have been perfectly 
eliminated. 
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The results of various attempts to estimate specific 
cycle reference points and specific amplitudes, and to 
combine these in a way which might indicate fluctuations 
in the general leve l of activity, are reported in 
chapters II and III. 
2 Previous Research into the Timing of Australian 
Economic Fluctuations 
According to one account the Australian economy has 
passed through four 'cycles' since the S ec ond World War, 
' with booms in 1951, 1955, 1960 and 1964,.1 Until 1956, 
however, there was little professional study of post-war 
business fluctuations per se. The Commonwealth 
government published the first of its annual economic 
2 
surveys in May of that year, and the Economic Re c ord 
began a series of articles on the stat e of the economy 
which have appeared two or three times a year ever since. 
These remained the principal sources of informed opinion 
on the chronology of the business cyc le until the 
appearance of two special studies in 1965. The greater 
part of chapter one of the Vernon Report is sub-titled 
'Economic Fluctuations,;3 J.S. Mallyon's paper on 
indicators presented t o Section G of ANZAAS 4 includes 
an identification of reference cycle P eaks and Troughs. 
1 Vernon Report, 1.91. In A.35, however, the s hap e of 
the curves in chart A . l ' indicates three well-marked 
apparent cycles occurring during the period, with troughs 
at 1952-53, 1957-58 and 1961-62'. The discrepancy 
r esults from the fact that the post-1964 trough has not 
yet taken place. 
2 Australia, 1956: An Economi c Survey (Commonwealth of 
Australia, Canberra , May 1956) . These surveys have 
generally been called 'The Australian Ec onomy', but in 
order to avoid confusion with the articles by that name 
in Economic Rec ord they have been referred to throughout 
this thesis as 'Economic Survey ( year)'. 
3 Vernon Report, 1 .35-91. 
4 Subs equently published as 'Statistical Indicators of 
the Australian Trade Cycle ' , AEP 5=(1966), 1-20. 
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Two features are evident from all these writings . There 
is general agreement as to the timing of Peaks and 
Troughs; and there is steadily in reasing interest in 
use of the other six reference points described in the 
first section of this chapter. 
The first major fluctuation took place during the 
fiscal year 1951-52. P.R. Karmel, writing in 1961,1 
located the Peak, approximately, at August 1951. The 
only other author to specify a month for Pl is Mallyon, 
who selects July. On the evidence of Registered 
Unemployment figures, R.W. Arndt took the Trough to be 
in the December quarter of 1952 ,2 which agrees with the 
choice of December 1952, made in the first Economic 
Survey3 on the basis of numbers receiving Unemployment 
Benefit. Neither of these dates was intended as more 
than a very rough guide to the turning point, however. 
The selection of October 1952 by Mallyon for P 2 is no 
serious discrepancy, therefore. 
Although the second important disturbance to the 
progress of the economy is more difficult to identify 
precisely, there have been more attempts to establish 
dates for P and T. In the second of the Economic 
4 Re cord series D.C. Rowan used what has become the most 
popular indicator of the Australian business cycle - the 
difference between Registered Vacancies (RV) and 
Registered Unemployment (RU) - to reveal P 2 in October 
or November 1955. Karme1 d ecided on Dece mb er 1955,5 the 
1 ER 37:(1961), 1-24. 
2 ER 33:(1957), 285-310 . 
3 Australia! 1956. 
4 ER 32:(1956), 189-209 . 
5 ER 37:(19 61), 1-24. 
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1 Vernon Report selected October and Mallyon September. 
There was no clear and unmistakeable upturn from the 
trough which followed this second P eak. 2 Arndt mentions 
t he June quarter of 1957, at which time RU as a 
percentage of the work force (Civilian Employment plus 
RU) r each ed a peak. G.G. Firth and A.T. Hagger3 used 
seasonally adjusted monthly figures 4 to find a peak of 
male unemployment in September 1958. The Vernon Report 
mere ly records eviden ce for a ' trough ' in 1957-58,5 
whilst Mally on considers the entire period from June 
1956 t o December 1958 as Trough. 
The third and latest downturn in economic activity 
seems by general consent to have occurred simultaneously 
with, or shortly before, the emergency measures of 
Novemb er 1960. Because of the possibility, to be 
considered later, of a minor cycle ' s having taken place 
during 'Mallyon ' s Trough', this point will be denoted 
6 H.F . Lydall used seasonally ad justed quarterly 
data as evidence f o r P 4 during the third quarter of 
1960 and T4 in the third or fourth quarter of 1961. 
Karme1 7 nominat es November 1960, the Vernon Report 8 
Oct ober and Mallyon S e ptember. 
1 Vernon Report, 1.73. 
2 ER 33:(1957), 285-310. 
3 ER 35:(1959), 1-20. 
J.O.N. Perkins ,9 writing 
4 Obta ined ' by a comparatively elaborate and sophisticated 
method o riginally devised by the Federal Reserve Board 
of the United States and rec e ntly appli e d to the Australian 
ser i es by economic statisticians at the National University 
who have generously made the result available to us'. 
5 Vernon Report, A.35. 
6 ER 38:(1962), 1-28. 
7 ER 37:(1961 ), 1-24. 
8 Vernon Report, 1.73· 
9 ER 38:(1962), 279-302. 
c 
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in the Economic Record in 1962, agreed with Lydall in 
placing T4 in the second or third quarter of 1961; in 
a later pamphlet published in 1965 he decided upon the 
September quarter 'on the evidence of most indicators,.l 
Mallyon chooses August 1961 as the last trough of his 
referenc e cycle. 
a 
The findings of these ~thors are summarised in 
table 1.1. The assignment of a date for some reference 
point to a particular author does not necessarily mean 
that he had explicitly nominated a business cycle 
turning point, only that this seems to be implied from 
the context. 
It will be seen that apart from the second (or 
third) Trough, there is no serious disagreement as to 
the date of the other five turning points. On this 
ground it seems reasonable to accept - provisionally 
at least - the findings of Mallyon's paper, the latest 
and most complete attempt to establish the post-war 
Peaks and Troughs. Since the reference dates selected 
by Mallyon will later be used as check points for a 
more detailed chronological inquiry, some brief account 
of his sources and methods here follows. 
The object of the paper was to identify 'Some 
Leading and Lagging Items in the Australian Business 
Cycle' . Twenty-nine monthly and 15 quarterly series 
1 Perkins , J.O.N., Anticyclical Policy in Australia, 
1960-1964 (Melbourne, 19 6 5), 15· 
Table I.1 
PEAKS AND TROUGHS OF THE AUSTRALIAN BUSINESS CYCLE AS SUGGESTED BY VARIOUS AUTHORS 
Authors PI T1 P2 T2 PJ T J P4 
ROWAN (1956) OCT-NOV 55 
ARNDT (1957) IV qutr 52 II qutr 57 
FIRTH and HAGGER (1959) SEP 58 
KARMEL (1961) AUG 51 DEC 55 NOV 60 
LYDALL (1962) III qutr 60 
PERKINS (1962) I -
PERKINS (1965) 
VERNON REPORT (1965) 1952-5J OCT 55 1957-58 OCT 60 
MALLYON (1965) JUL 51 OCT 52 SEP 55 JUN 56 -------- DEC 58 SEP 60 
Source : Economic Record, Vernon Report and J.S. Ma11yon. 
T4 
II or III 
qutr 61 
II or III 
qutr 61 
III qutr 61 
1961-62 
AUG 61 
I\) 
o 
J 
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were used,l seasonally adjusted by Census Method 11,2 
smoothed by an MCD simply moving average. From the 
distribution of turning points a 'normal' value was 
c h osen. The resulting Peaks and Troughs were found to 
be ' virtually the same' as those indicated by the series 
RV minus RU, widely used by other Australian business 
a n alysts as a summary indicator, Other reliable 
' c oincident ' monthly series were found to be the AN Z 
Bank Index of Factory Production, Wholesale Trade, and 
Mo tor Vehicle Registrations (other than private cars). 
Mallyon ' s turning points seem to be about one month 
ahead of those suggested by other writers, but the wider 
range of his indicators probably justifies his choice. 
Although he recognises no general change in the level of 
activity between October 1956 and December 1958, he 
remarks that a few series (connected with foreign trade) 
perform an extra cycle during this period. 
Apart from Mallyon ' s paper, the object of all writing 
reviewed in this section has been not so much to establish 
turning points as to explain the fluctuations of which 
they are the sign. Whilst there is some informal attempt 
to identify P eaks and Troughs, therefore, there is far 
greater interest in the course of events between these 
primary turning points, with inevitable attention, if 
1 The series are listed in table II of Mallyon's article. 
Many do not extend over the whole period, however. Only 
19 monthly and four quarterly series afford evidence of 
all episodes. 
2 See Shiskin, J., Electronic Computors and Business 
I ndicators (NBER Occasional Paper 57, Chicago, 1957), 
and Tests and Revision of the Bureau of the Census 
Methods and Seasonal Adjustment (Bureau of the Census 
Technical Paper No.5, US Department of Commerce, 
Washington, 1960 ) . The clearest account of the various 
' census methods', uncluttered by details of operational 
procedure, is found in a paper by Leong, Y.S., 'The Use 
of an Iterated Moving Average in Measuring Seasonal 
Variation', JASA 57=(1962), 148-71. 
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only implicitly, to the other reference points considered 
in the first section. 
In the earliest of the annual economic surveys, for 
example, a rate-of-change approach is taken, though with 
no attempt to fix exact dates. lEy early 1952 a marked 
change had come over the situation. The rise in prices 
was ] . d I I S . Owlll~own . . .. The same kind of thing appears 
the following year: IAt the turn of the year [ Dece mb er 
1955 - January 1956J total expenditure was still increasing 
even if not as rapidly as before, labour shortages were 
still acute and c osts and prices were still r ising 
2 
rapidly . I Writing in 1957, P.H. Karm e l attempted to 
analyse the performance of the econo my in the previous 
year by c omparing the rate 01' increase 01 total civilian 
employment in 1956 with that in 1955. He notes that 
ICivilian employment during 1956 increased at only about 
~.::9.uart er of the rate at Iv-hich it increased in 1955. 
Thus the evidence available makes it c l ear that 1956 
was a year of distinct disinflation , . J In the next 
article H . W. Arndt, comparing 1956-57 wittl the previous 
' trough l year, observed that they were Ithe only two 
years which failed to yield any significant growth of 
4 
total real national product and e mplo yment I . Three 
years later I. Bowen began an article by observing that 
l In July 1960 the Aus tralian ec onomy is producing more 
and ()xpancli~lg i t~rodu.cti2~fast er - in absolute if not 
in p ercentage terms - than at any earlier date , . 5 Lat er 
1 Economi c Surve~1956, 26. 
following quotations. 
2 E cono mi c Survey, 1957, 9. 
J ER JJ:(1957), 1-22. 
4 ER JJ:(1957), 285-J10 . 
5 ER J6:(1960), J07-J5. 
My italics here and in 
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in the article he analyses inflation by means of 
percentage changes in prices and wages including 
'Percentage change on previous quarter'. In the next 
contribution to the series K . Laffer used annual rate of 
increase 1 in Civilian Employment . In 1961, P.H. Karmel 
used the annual rate of growth of real GNP from 1948-49, 
the annual rate of change of RV and RU from 1948-49, and 
quarterly rate of change of wages and prices (graphed) 
2 from the fourth quarter of 1948. Finally, in 1964, the 
most explicit rate-of-change analysis was employed by 
E.A. Boehm. 3 Annual and quarterly rate of growth of 
deflated GNP, deflated GNE , average earnings, minimum 
wage rates, CPI and imports were calculated and plotted 
in order to illustrate 'Australia's "Growth-cycle"'. By 
the time of this article much of the emphasis, in the 
analysis of the business cycle, had shifted from 
fluctuations in absolute levels to fluctuations in the 
rate of growth. A technique adopte d in the first 
instance to interpret the cyclical importance of 
employment statistics in absenc e of a reliable current 
4 
estimate of the Australian work force, emerged in its 
own right as a meaningful analysis of fluctuations in a 
continuously growing economy. Although most of the 
discussion of the business cycle in the Vernon Report is 
illustrated by changes in the levels of eight short-term 
indicators, the purpose here too is to consider how 'the 
rate of growth has been retarded on three occasions,.5 
1 ER 3 6 :(1960) , 449-64 . 
2 ER 37:(1961) , 1-24 . 
3 ER 40:(1964), 1-32 . 
4 See Karmel , ER 33:(1957) , 3. P . H. , 
5 Vernon Re12ort,' 1 . 31 . 
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No explicit attempt to identify points E and C for 
the post-war business cycle have so far been made . It 
is clear from the preceding discussion, however, that 
the notion of a growth-rate cycle - in principle capable 
of definition by these points - has become generally 
accepted. Much the same applied to points I and D, and 
points Band S, defining the relationship between the 
(smoothed) historical data and its fitted trend. 
If we were to assume, as a first approximation, that 
there had been no large change in work force participation 
rates and methods of reporting, the points I and D 
would be given directly by the traditional Australian 
indicator, Registered Vacancies minus Registered 
Unemployment. The up-cross of RV and RU would yield I, 
the down-cross D. From the appearance of charts 1.4 and 
5 of the Vernon Report, for example, we should conclude 
Dl came in the second quarter of 1952, D2 in the second 
quarter of 1956 and D4 in the fourth quarter of 1960. 
12 would have come in the third quarter of 1953 and 14 
in the second quarter of 1960. No date for II could be 
determined, since from the evidence of RV and RU the 
entire post-war period up to Dl was 'inflationary'. 
From the same data and with the same assumptions, 
an estimate of Band S could be obtained. The maximum 
ratio l of RV to RU (not necessarily the same as the 
peak of RV or the trough of RU) indicates B: vice versa, 
S. Thus B points suggest themselves in the third 
quarter of 1951 , the third quarter of 1954 and the 
fourth quarter of 1955, and the third quarter of 1960. 
1 Not the maximum distance of RV above RU if both are 
growing over a long period , but the maximum distance of 
~ RV above ~ RU; as shown by the charts in chapter 
1 of the Vernon~ort, for example. 
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S points appear in the first quarter of 1953, the second 
or fourth quarter of 1958, and the third quarter of 1961. 
It is presumably for the light it throws on the 
'slackness' or 'tightness' of the economy in this way 
that the series RV minus RU has been so much favoured 
by Australian economists. The more general way of 
obtaining the same information, however - from the 
relation between trend-cycle and trend of any indicator 
as described in section I - has only lately been 
tentatively tried. H.F . Lydall, writing in 1962, 
considered the behaviour of the logarithms of six 
indicators l in relation to a hand-fitted trend. The 
approach was followed without further development in the 
next article by J.O.N . Perkins . 2 The most explicit use 
of the method is in appendix A of the Vernon Report, in 
which a linear trend is fitted by least squares t o the 
logarithms of annual deflated national income data. 
'The shape of the graphs [here and in chapter lJ indicates 
three well-marked apparent cycles occurring during the 
period, with troughs at 1952-53, 1957-58 and 1961-62. ,3 
The use of the word 'apparent' seems to be an attempt 
to distinguish between oscillation of the trend-cycle 
identified by P and T, and oscillations of the cyclical 
component alone identified by Band S. The term 'trough' 
in this context is equivalent to 'negative segment of 
the cyclical component ' . 
1 Retail Sales, Building Volume , ANZ Bank Index, Imports 
Volume, Exports Volume and Advances . ER 38:(1962), 1-28. 
2 ER 38:(1962), 279-302 . 
3 Vernon Report, A.35. 
Chapter II 
THE TIMING OF ECONOMIC FLUCTUATIONS IN AUSTRALIA, 
JANUARY 1948 TO DECEMBER 1964 
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This chapter will begin with a description of the 
methods used to identify reference points in an arbitrary 
sample of indicators. Three further sections will 
consider in turn the choice of an appropriate trend, 
construction of a ' reference cycle ', and a comparison of 
the evidence for Peaks and Troughs with that for the 
other six reference points defined in chapter I. 
1 Des cription of Method 
Since the object of this research was to establish a 
fine chronology, monthly indicators only were examined. 
Almost any monthly series one can think of will reveal 
cyclical fluctuations to some 1 extent. Some have a more 
obvious causal c onnexion than others, however, with the 
macro- economic processes of the economy . Production and 
internal trade (volume) series will be highly correlated, 
without much lag, with aggregate output . All employment 
series, including vacancies , will move c losely with 
aggregate output, some series with small positive, and 
2 
some with small negative lags . It is reasonable to 
expect that volume of exports and export prices, which 
play an obvious initiating role in the Australian economy, 
will tend to lead the average movement of most other 
indica'tors . Other series, such as imports , migration, 
and (inverted) unemployme nt , will reflect the business 
1 Schumpeter suggested 'attendance at divine service'. 
2 According to Mallyon, Vacanc ies are l eaders, Private 
Employment laggers . These findings will be examined 
critically later in this chapter , however . 
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cycle more because of their response to changes in 
aggregate demand, and will therefore tend to be coincident 
or slightly lagging. Indices of local prices and costs 
will reveal the business cycle not in their original 
shape but in their growth-rate transformation. l Peaks 
and troughs of the rate of inflation will correspond in 
theory (as they do in practic e ) to peaks and troughs in 
the degree of excess demand. Monetary series will reflect 
the business cycle partly as cause, but chiefly as effect, 
since fluctuations in the Australian money supply are 
strongly influenced by movements in international 
reserves. 
In the light of these considerations, and with regard 
to the work of previous investigators in this field, the 
indicators set out in table 11.1 were assembled and 
prepared for examination. More detailed discussion of 
the sample is postponed to chapter VI. 
It seemed inappropriate to pretend that this set is 
a random sample drawn from the parent population of all 
possible monthly series . Consideration of the 
statistical significance of the results reported in this 
and the next two chapters is undertaken in the final 
chapter of part I. Any conclusion suggested by the 
results of these chapters must be conditional upon the 
argument of that chapter . The basic assumptions in all 
that follows are four: 
1 The general level of activity during a period may, 
in principle, be described by a single measure: 
I I have also treated the Import Price Index in this way, 
since its rate of inflation provides a ' ceiling ' for 
domestic cost inflation. For a full explanation of this, 
see chapter VII, below. 
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Table II.l 
MONTHLY TIME-SERIES FROM JANUARY, 1948, USED TO DETERMINE 
REFERENCE POINTS FOR THE POST-WAR AUSTRALIAN BUSINESS CYCLE 
lA 
IB 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Employment and une~loyment 
Total Employment, Persons, Old Series 
" " 
Private 
" 
" " 
Factory 
" 
" " 
Commerce " 
Registered 
" 
" 
" 
Males 
Females 
Males 
Females 
Persons 
Unemployment, 
" 
Vacancies, 
" 
New 
Males 
Females 
Males 
Female 
" * 
11 Number receiving Unemployment Benefit, Persons 
Output and activity 
12 ANZ Bank Index of Factory Production** 
13 New Car Registrations 
14 Total Electricity Generated 
15 Rail-Freight Ton-Miles 
16 Private Building Activity 
17 Rate of Inflation of Construction Cost Index 
18 Wholesale Trade - Volume 
19 Rate of Inflation of Wholesale Price Index 
20 Retail Trade - Volume 
21 Rate of Inflation of Retail Price Index 
22 Postal Activity - Value 
23 Banking Activity - Volume 
Banking and finance 
24 Volume of Money 
25 Current Deposits of the Publ ic 
26 Fixed " "" " 
27 Banking Activity - Value 
28 Share Price Index 
International activity 
29 Exports - Volume 
30 Export Pric e Index 
31 Imports - Volume 
32 Rate of Inflation of Import Price Index 
33 International Re serves 
34 Gross Immigration, Persons 
35 Gross Emigration, Persons 
Other 
36 Log (Registered Vacancies) - Log (Registered 
Unemployment), Persons. 
* From July 1954 only. 
**From July 1949 only; extrapolated to January 1948. 
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Gross National Product (or better, Gross Domest ic 
Product )l at c ons tant prices being the nearest 
approximation in practice to t his . 
For any reference points between 11 and IS inclusive, 
the arithmetic mean of the distribution of specific 
cycle dates for the indicators listed in table 11.1 
provides an estimat e of the date at which a perfect 
monthly index of the general level of activity 
would have generated that reference point. 
J The reliability of this estimate varies directly 
with the number of indications and inversely with 
their dispersion. 
4 Similar conclusions may be drawn about the relative 
amplitude of a perfect index of activity from the 
distribution of specific, standardized, relative 
amplitudes. 
Assumptions of this kind appear to underlie most 
attempts to construct any ' reference cycle' intended not 
merely to classify indicators but also to date 
fl t t . . th 1 1 1 ft· . t 2 uc ua lons ln e genera eve 0 ac lVl y. The 
method is inelegant and fallible, and its results depend 
for their validity upon consistence with annual series 
of real GNP and agreement with the judgement of 
experienced commentators. In the last and most 
important of these respects, however, it differs only in 
degree from all other attempts at quantitative analysis 
in the social sciences. 
1 The Commonwealth Bu eau of Census and Statistics (CBCS) 
defines GNP as 'the total value of goods and services 
produced in Australia within a given period after 
deduction of the costs of goods and services, other than 
capital equipment, used in the process of production. I 
(Australian National Accounts , National Income and 
Expenditure, 1948-49 to 1964-65, J). For most other 
countries, however, GNP is taken t o mean the value of 
goods and services produced by residents ( c.f., National 
Acc ounts , Income and Ex enditure by Quarters , 1947-61, 
DBS, Ottawa , 1962 , 79 . What Aus tral ians cal l GNP is 
elsewhere called GDP. Throughout this thesis the 
Australian nomenclature will be employed . 
2 See Burns and Mitchell , Measuring Business Cycle, 
71-95. 
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In all but one c ase time -series were chosen from 
those published by some agenc y of the Commonwealth 
government and which we re available on a monthly basis 
from January 1948 at the latest . The exception was the 
index of 'factory produc tion' , issued by the ANZ Bank 
from July 1949, and extrapolat e d to January 1948 by the 
writer. A certain amount of splicing, interpolation and 
deflation was necessary in some c ases , and series were 
arbitrarily 'corrected' for the effects of the black 
coal general strike in July and August 1949 . The 
resulting indicators are listed under names which will, 
in most cases, be 1 self-explanatory . Thirty-six complete 
and one incomplete series were used in all, compared 
with 19 complete and ten incomplete monthly series 
examined by Mallyon . 
In order to extract the information discussed in 
chapter I, a considerable amount of pro c essing was 
necessary for each time-series . Seasonal variation, if 
any, had to be estimated and removed , erratic variation 
minimized, the trend estimated and fitted, and the 
growth-rate curve derived . 
Preliminary exper iments were performed with three 
series, Total Employme nt , t h e ANZ Bank Index and New Car 
Registration , in order to determine the best procedure 
for these operations . A simpl e d e s e asonalizing method2 
was found to be satisfact o ry f or t hose s e ries which 
represent single monthly obs ervations o r the average of 
1 The main exceptions are : Private Building Activity 
(Private Building Approvals deflated by a Construction 
Cost Index representing building materials L40 per cent] 
and building wage - rates [60 per c ent]; Postal Activity 
(Receipts of PMG's De par tment) ; Banking Activity (Debits 
to Customers' Acc ounts) ; Gross Immi ration and Emi ration 
(Permanent and Long - Term Arrivals and Departures 
2 See Karmel , P , H., Appli e d S t atisti s for E c onomists 
(Melbourne , 1963) , 231-8 . 
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a number of obs ervati ons in each mon t h . In cases where 
monthly data r epresen ted an accumulation of observations 
during each month some correction for the number of 
working days in the mon th was f ound necessary. It was 
found by trial and erro r that an iterated t hree-month 
moving average l provided a fit to the deseasonalized 
data that was on t he one hand reasonably sm oo t h and on 
the other sufficiently flexible to minimize distortion 
of turning points. Discrete approximations Y to y were 
6Y t(yt+l-yt - l ) 
made with the formula ( Y) t = Y' 
t 
multiplied 
by 1200 to appear in average annual percentage form. A 
simple five-month moving average was f ound to provide a 
satisfactory fit to the series, 6Y / Y. 
As a resul t of t h ese experiments, the following 
c omputor programs were prepared for transforming each 
of the time-series listed i n table II.l. 
a) TRANSFORMING program, for converting monthly 
data into deflated form, by division by another 
series. 
b) SIMPLE DESEASONALIZING program, which calculates 
seasonal adjustment factors for successive groups 
of six years (wi th 12 months overlap) from the 
arithmetic mean of normalized proportionate 
deviations fr om a centred l2 -month moving 
ave rage . 
c) COMPLEX DESEASONALIZING program, prepared by 
2 H.P. Brown. Seas onal factors are adjusted for 
the numb er o f working days in the month, and 
abnormal variations exc luded from consideration. 
d) ANALYTICAL program, t o facilitate the 
identification of points I, C, B, P , D, E, T, 
and S , on the trend- cyc l e and growth-ra te curves . 
1 That i s, a weighted five term moving average of the f orm 
Yt = l (Yt_2+2Yt _l+ JYt + 2Yt +l+Yt+2 ) . 9 
2 Brown , H . P ., 'Annual and Weekly economic cycles' ( t o be 
published) . 
i Linear trend fitted by l east squares to 
logarithms of original data; 
ii Quadratic trend fitted by least squares to 
logarithms of original data; 
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iii Average annual c ompound growth-rate derived 
from slope of the first regre ssion line; 
iv Linear trend of growth-rate curve derived 
from rate of change of the second (quadratic) 
regression line ; 
v Monthly values of log-linear and log-quadratic 
trend interpolated on regression lines; 
vi Deseasonalized data (from either SIMPLE or 
COMPLEX program, as appropriate) smoothed by 
once-iterated three-month moving average; 
vii Proportionate deviations of smoothed, 
deseasonalized data from log-linear and 
log-quadratic trends calculat ed ; 
viii Proportionate first differences of s moothe d, 
deseasonalized data calculated; 
ix Five-month simple moving average fitted to 
series of proportionat e first differences . 
Those value series for whi c h a suitable deflator 
was availabl e were first treated by the TRANSFORMING 
program. All series whi c h resulted from monthly 
accumulation of observations were then des eas onalized by 
the COMPLEX program, the remainder by the SIMPLE program. 
All series were then fed into the ANALYTICAL program in 
both their original (or, where appropriate, deflated) 
and deseasonalize d forms, and the resulting estimat es of 
trend, trend- cyc l e and growth-rate c urve list ed . 
The output from the ANALYTICAL program was plotted 
on a set of graphs taking t h e form illustrated in figure 
I.l , one graph for each time-series. Thes e are reproduced 
in appendix A . Specifi c cycle reference points from II 
to IS we r e then determined by inspection of each diagram. 
Because of the alternative assumptions as to trend (log-
linear and log-quadratic ) two sets of I, B , D and S 
points were generated for each episode. 
JJ 
To provide a check of the smoothing procedures, 
original observations and unsmoothed growth-rates were 
plotted as separate points in addition to their fitted 
1 
curves. Where turning points of smoothed and unsmoothed 
series differed, and in other cases where subjective 
appraisal was called for , the following principles were 
used to ensure reasonable consistency . 
1 
1) When a reference point on the trend-cycle 
differed from that implied by the value of 
the growth-rate curve, the evidence of the 
former was preferred. 
2) When a turning point on the trend-cycle 
differed from that indicated by the plot 
of the original data by less than three 
months , the discrepancy was taken to result 
from seasonal variation and the evidence of 
the trend cycle preferred. 
J) When the difference exceeded two months, 
some distortion was presumed. If the 
unsmoothed series rose or fell sharply, 
its evidence was preferred to that of the 
trend-cycle; if there was no s harp up- or 
down-turn, the mid-point between the two 
indications was selected. 
4) When the up- and down-cross of trend-cycle 
on trend was uncertain or repeated, the 
point I was selected at the last month 
before trend-cycle rose unambiguously 
above trend; the point D at the first 
month after trend-cycle ceas e d to run 
unambiguously above trend . 
5) When more than one indication for B or S 
was obtained in anyone phase (by the 
cross of growth-rate on average growth-
In a few cases where the TC curve is very erratic, the 
derived growth-rate series is so widely dispersed that 
its plot would dis:figure the graph and hinder its 
interpretation . Where this is so, the smoothed growth-
rate curve only has been plotted. 
rate), the maximum or minimum de ialion of 
trend-cy Ie from trend was as certaine d from 
the output of the ANALYTICAL program (stage 
vii). 
6) When the growth-rate curve exhibited more 
than one maximum or minimum in anyone ph ase 
of the tr nd-cycle, the point C was usually 
taken as the last growth-rate peak before the 
occurrence of P or B on the trend-cycle; the 
point E as the last growt.h-rate trough before 
the occurrence of T or S on the trend-cycle. 
7) One or two series, connected with fore ign trade, 
are markedly out of phase with the remainder. 
It has been assumed , following Mallyon, that 
the e series lead the domestic indicat ors, and 
their referenre points have been numbered 
accordingly. 
8) The period 1954-59 is rather confused: there 
it> strong evidence for one Peak and Trough 
early in these years, weaker evidence for 
anoth er disturbance in 1957 or 1958 . Most 
series indicate both thes fluctuations, buL 
t>ome only one. In such cas s th leferen e 
points have generally been assigned to the 
sec ond rather t h an the third cycle, except 
where they occur in the second half of 1957 
or later . 
9) R gistered unemployment numbers receiving 
Unemployment Ben fit, and Gross Emlgration 
were assumed to oscillate reciprocally to 
the remainder. R ference points were 
identified [or these series, therefore, 
from inverse turning pOlntt> and crosses. 
PI ' for example, was selected at thp date 
on WhlCh the trend-cycle r ached a minimum 
value, II at which the tr nd-cycle made a 
down-cross on trend, and so on . 
10) A few t>eLl s connected wi th foreign trade 
and migration seem to ha performed a 
cycle in the perlod 1948-50 prior to that 
selected a- the firs~ e isode, 1950-53. 
Reference point s in these c ases have been 
i denLified with t h e subscript 0 and omitted 
from c onsideration in this c hapter. 
11) No attempt has been made to nominate a 
c omplete set of JJ (Il - IS) reference 
points for each series under eith er 
assumption as to trend. Where there was 
any doubt , the eVldence was rejected. 
In t h e event, only one indi c ator (ANZ 
Bank Index ) yielded a c omplete set of 
points with the log-line ar trend , and 
only rour (ANZ Bank Index , Rail Freight 
T I M, Building Act ivity and Banking 
Activity ) with the log-quadratic trend. 
Onl y one reference point (T l ) was vouched 
by all available indicat ors. 
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Mon t hs were numbered serially from January 19 48, 
and the dat es of each speciflc cy Ie reference point 
converted into a number between one and 204. The 
distribution of indi c ations for each reference point was 
then examined . Medians and means were ca l culated , 
frequency distribution prepaled, and the standard 
deviation, an index of relative dispersion, the mode and 
the Pearsonian index of skew estimated for each sample. 
The purpose of these exerc is es was threerold: firstly 
t o t hrow light on the questi on or the trend; se ondly 
to establish average or vreference cyc le! dates for each 
of the reference points; and finally to c ompare t h e 
usefulness (for E c onomi c Hi STory ) of the c onventional 
P e aks and Troughs with that of the other six reference 
points. 
2 The Choice of Trend 
Ab out one-third of the series were found Lo have 
virtually log- linear (i~e • constant exponential) trends, 
in that the coeff ic i e nts of t 2 in the quadrati c regression 
were negl igible These in luded some of t he e mployment 
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series, the ANZ Bank Index and the other output series, 
and Retail Trade. Another third revealed strongly 
curvilinear logarithmic trends, of which the most 
conspicuous were Registered Vacancies, Rail Freight Ton-
Miles, Fixed Deposits and Share Price Index (rising 
average growth-rate); and the unemploymenL and other 
monetary series (falling average growth-rate). The 
remaining third had slightly non-linear trends, yielding 
an average growth-rate, for example, falling from 2.16 
per cent per annum to 1 . 35 per cent per annum over the 
period (Total Civilian Employment), or rising from 1.26 
per cent to 2.43 per cent (Private Female Employment). 
Table 11.2 sets out the means and standard 
deviations of those reference point distributions 
affected by the trend. Two things appear from this 
table. In the first place, it seems to make little 
difference to the average dates of the reference points 
whether log-linear or log-quadrati c trends are used. 
Only in three cases, B3 , D3 and IS' do the means differ 
by more than one month. Se c ondly, there is a noLiceable 
tendency for use of non-linear trends to reduce the 
dispersion of specifi c -cycle reference points. Only in 
six out of 17 ases is 7 increased with the log-quadratic 
trend, and then only slightly. In the other cases it is 
either unchanged or reduced, in some cases very 
considerably. 
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Table 11.2 
COMPARISON OF I, B, D and S POINTS USING LOG-LINEAR AND 
LOG-QUADRATIC TRENDS 
Log-linear trend Log-9,uadratic trend 
Standard Standard 
Mean deviation Mean deviaLion 
(monthS) (monthS) 
24 7.J 2J 5.6 
41 7.2 41 4·9 
51 J.J 51 4.J 
60 5.4 60 5.8 
77 6.5 76 7.4 
88 9.8 87 9.5 
98 10.5 99 6.9 
10J 8.7 104 6.J 
110 7.5 110 6.8 
115 7.4 IlJ 9·0 
12J 7.2 119 7.2 
128 5.J 128 5.J 
141 4.8 140 5.0 
150 4.2 150 4.9 
159 5.9 159 4.2 
165 6.4 165 5.2 
177 10.l.j 179 9.6 
These results may be interpre ted as follows: 
i The pure S compound of each indica Lor does, in 
fact, represent the cyclical behaviour of Lh 
general level of activity. 
ii Many series, however, have pure a components 
which are not log-linear. Their average growth-
rate, that is, tends t.o lncrease or decrease 
over the post-war period. For this reason, 
indiscriminate use or the log-linear trend fails 
to expose the S-romponent ade~lately and leads 
to some displacement of apparent values of I, B, 
D and S points. 
iii Th e trend growth-ra~e of the general level of 
activity has been approximately constant. (E .g. , 
a straight line gives a good fit to annual 
1 
values of deflated GNP since 1948-49). 
Some individual indicators have s ignifi cant 
positive or negative coefficients of t 2 but 
t h e sample is dispersed about a mean of ± O. 
For this reason the displacement of reference 
points caused by use of the inappropriate 
log-linear trend will result in no bias of 
38 
the average values, only in greater dispersion. 
It was therefore decided to assume that the lo g -
quadratic trends are a better approximation to the pure 
a - component of each indicator than the log-linear trends, 
and to use the former t o extract specific and average 
values of I, B, D and S points for each episode . 
3 Distribution of Reference Point Indications 
Dat es o f specific cycle reference points, assuming 
g(t) quadratic, are set out in table 11.3. Frequ ency 
distributiousfor each reference point are displayed in 
table 11 . 4. Class intervals of five months were used, 
t h e ' central ' class of each distribution having the mean 
as its mid-point. Three classes either side of the 
'c entral' c lass were found sufficient to contain almost 
all indicati ons : the remainder were assigned to a pair of 
' open-ended' classes for indications which led or lagged 
t h e mean by 18 months or more. The value of each modal 
class in table 11.4 is underlined. Where a distribution 
is bi-modal, the secondary peak is underlined with a 
dotted line. 
It will be seen that on average for all indications, 
38 per cent fell within three months of the mean and 
about 20 per cent in each of the two c lasses on either 
side. In other words (and more precisely), 79 .1 per cent 
1 See Ve rnon Report, Chart 1.1, and A.33-39, and chapter 
IV, above. 
I nd icator 
No . 
1A 
1 B 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
11 
12 
13 
14 
1 5 
16 
17 
1 8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
I ndica tor 
No. 
l A 
I B 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5 
1 6 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
2 6 
27 
28 
29 
30 
31 
32 
JJ 
34 
35 
36 
OCT 49 
DEC 49 
APR 49 
DEC 119 
MAY 49 
JAN 50 
OCT 49 
:-:ov 119 
JA.~ 50 
~ov 48 
xov 49 
AUG 49 
JUN 49 
OCT 49 
J AN 51 
SPE 49 
NOV 49 
OCT 49 
AUG 49 
OCT 49 
JUL 50 
FEB 51 
SEP 49 
HAR 50 
J AN 50 
JAN 50 
DEC 49 
DEC 49 
NOV 49 
JUN 49 
AUG 50 
FEB 119 
NOV 54 
JUL 55 
OCT 54 
XOV 54 
JUL '\4 
)1AY 54 
SEP 54 
FEB 511 
FEB 511 
~IAR 54 
JAN 54 
JUN 54 
f1AR 54 
MAR 54 
t-tAY 5 11 
.WG 3J 
JUN 54 
JUN 54 
OCT 54 
JUL 54 
DEC 52 
NOV 53 
AUG 52 
;1A Y 54 
FEB 55 
API< 5J 
SEP 54 
NOV 50 
DEC 49 
NOV 50 
NOV 49 
NOV ';0 
SEP 50 
OCT 49 
OCT 49 
'fAY 51 
DEC 49 
AUG 50 
JAN 51 
JAN 50 
OCT 49 
FEB 51 
OCT 49 
NOV 49 
OCT 49 
APR 51 
SEP 50 
JAN 51 
JAN 51 
; IAR 50 
OCT 50 
OCT 50 
OCT 50 
JUN 50 
AUG 51 
F'EH 51 
JAN 52 
JUK 55 
OCT 53 
OCT 53 
AUG 53 
OCT 53 
JUL 511 
:-IOV 53 
r-10V 53 
FEB 54 
FEB 53 
JUL 54 
NAR 5 11 
AUG 53 
t-1AY 56 
APR 54 
JUL 54 
f1AY 54 
JoN 54 
HAR 54 
FEB ») 
FEB 53 
NOV 53 
NAH 511 
APH 55 
AUG 52 
DEC 52 
:-tA y 54 
OCT 52 
JUN 55 
Table II. 3 
SPECIFIC CYCLL REFERE~CE POINTS 
JUN 51 
NOV 51 
JUL 51 
JAN 51 
JUL 51 
JUL 51 
JUL 51 
JUL 51 
AUG 51 
JUL 51 
AUG 51 
APR 51 
HAY 50 
JAN 50 
AUG 51 
APR j1 
SEP 31 
APR 51 
f1AR 51 
FEB 51 
SEP 5 1 
JUK 52 
APR 51 
:-lA y 51 
~lA Y 51 
JU:-: 51 
APR 51 
flAY 51 
f1AY 51 
NOV j1 
JAN 51 
JUN 51 
DEC 50 
"lAY 51 
OCT 55 
'lA Y 56 
OCT 55 
OCT 55 
OCT 55 
SEP 53 
DEC 55 
SEP 55 
'IOV 55 
JUL 55 
JUL 55 
SEP 55 
SEP 55 
JUN 55 
JUN 55 
NOV 54 
NOV 54 
\IAR 55 
JUN 55 
DEC 54 
flAY 55 
JUN 56 
AUG )4 
flAR 54 
flAY 53 
APR 54 
AUG 54 
NOV 52 
JU L 5 11 
\IA Y 55 
FEB 54 
SFP 55 
JUL 55 
NOV 51 
DEC 51 
AIIG 51 
NOV :;;1 
Jl r ") [ 
SEP ')1 
JlJL 51 
.n; L 51 
AUG 51 
\OV lJ8 
AUG 51 
SEP 51 
flA Y 50 
AUG 51 
APR 5 1 
SF.P 51 
APR 51 
flAR 51 
APR j1 
::ir;p i l 
Jlii'o ')2 
APH Ci1 
DEC j l 
\lAY 'jl 
JU:'; 51 
'fAY 51 
JU\ 51 
NAY 51 
HAR J1 
DEC ,1 
JA~ 51 
JVN '\1 
JUL 52 
)lA Y 51 
JUL 31 
DEC 50 
i\QV 30 
\lA Y :,6 
OCT 5'j 
\IAY ')() 
SEP 5'\ 
DEC 54 
JUN 55 
APR 54 
SEP 5J 
OCT S5 
JIl' 55 
'1AR 57 
'10V 54 
'10V '\4 
r-tAR 5) 
AUG 55 
Dl!:C !":J~ 
SEP 5') 
JU'-; 5<> 
SEP 54 
NOV 55 
Jt:N 54 
AUG 55 
SE;P ,J 
DEC 5S 
JUL 53 
APR 53 
APR 35 
APR 55 
JA" 54 
SEP 55 
JUL 55 
J UN 52 
JUN 52 
APR 52 
/l.1A Y 52 
\L4\R ")2 
JU~ 52 
APR 52 
JAK 52 
MAY 52 
JAN 52 
~Il 52 
fEB 52 
JU, 52 
PEB 51 
APIl 52 
OCT 51 
JUL 52 
DEC 51 
JUN 52 
APR 52 
JUL 32 
FEB 52 
SEP 52 
~lA Y 32 
FEB 52 
JUL 51 
JUL 52 
SEP 5 I 
DEC 51 
NOV 52 
DEC 56 
DEC 56 
SLP 56 
AUG 56 
AUG 56 
DEC 5b 
JAN 56 
FEB 56 
DEC 55 
JUN 56 
FER 55 
SFP 56 
OCT 56 
DEC 55 
OCT 55 
JUL 55 
~IAY 55 
"ov 55 
DEC 54 
AUG 56 
JAN 56 
\IAR 5:; 
OCT 5(, 
JUN 52 
JUN 52 
~lAR 52 
~lA Y 52 
FEO 52 
JUL 52 
JUN 52 
JAN 52 
JU:\ 52 
J AN 52 
JU:\ 52 
APR 52 
JUN 52 
)1AR 51 
APR 52 
OCT 51 
APR 52 
OCT 51 
S EP 52 
flA R ;2 
~lA Y 52 
APR 52 
~1A Y 52 
A PR 52 
JAN 52 
AUG 51 
JUN 51 
JU" 52 
NOV 51 
~OV 52 
~OV 56 
JUL 56 
DEC 55 
SEP 56 
JAN 56 
FEB 56 
JUL 56 
JilL 56 
DEC 55 
JAN 56 
FEB 56 
~1AY 57 
DEC 55 
JUN 56 
OCT 5j 
SEP 56 
NOV 55 
OCT 54 
JA.'\ 56 
SEP 54 
DEC 55 
NOV 55 
APR 56 
APR 54 
JUN 55 
OCT '\6 
APIl 55 
SEP 56 
DEC 52 
NOV 52 
NOV 52 
NOV 52 
NOV 52 
DEC 52 
NOV 52 
NOV 52 
DEC 52 
OCT 52 
DEC 52 
AUG 52 
AUG 52 
flA Y 52 
AUG 52 
J UL 52 
~1AR ) J 
AUG 52 
DEC 53 
AUG 52 
JUN 5 4 
DEC 52 
SEP 52 
AUG 52 
AUG 52 
AUG 52 
SEP 52 
NOV 52 
OCT 51 
APR 52 
NOV 52 
MAY 52 
JUN 52 
SE P 5) 
DEC 52 
NOV 52 
OCT 56 
FED 56 
f1AR 57 
JUN 57 
APR 57 
~lAR 56 
JUN 56 
FEB 56 
SEP 56 
JA~ 56 
OCT 57 
DEC 54 
~lAR 56 
MAR 56 
FEB Ci6 
JilL 56 
JUN 54 
APR 56 
FEB 57 
APR '\6 
APR So 
DEC 56 
J AN 53 
JAN 53 
DEC 52 
DEC 52 
NOV 52 
DEC 52 
NOV 52 
OCT 52 
DEC 52 
SE P 52 
NOV 52 
SE P 52 
AUG 52 
JUN 52 
AUG 52 
JUL 52 
,lAR 5 J 
AUG 52 
DEC 53 
SEP 52 
JUN 54 
SEP 52 
OCT 52 
OCT 52 
MA Y 53 
JUN 53 
OCT 51 
DEC 52 
f1A Y 52 
JUN 52 
SEP 53 
DEC 52 
APR 57 
MA Y 57 
APR 57 
flAR 56 
AUG 57 
FEB 56 
OCT 56 
MAY 57 
APR 56 
OCT 56 
MAY 56 
JU L 56 
APR 56 
FEB 56 
JUL 56 
FEB 56 
FEB 57 
APR 56 
APR 5b 
DJ>C 56 
NOV 55 
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Indicator 
No . 
lA 
IB 
2 
J 
4 
5 
6 
7 
8 
9 
10 
11 
12 
IJ 1" 
15 
16 
17 
18 
19 
20 
21 
22 
2J 
24 
25 
26 
27 
28 
29 
JO 
Jl 
J2 
JJ 
J4 
J5 
J6 
Indicator 
No. 
lA 
IB 
2 
J 
4 
5 
6 
7 
8 
9 
10 
11 
12 
IJ 
14 
15 
16 
17 
18 
19 
;;0 
21 
22 
2J 
24 
25 
20 
27 
.8 
29 
JO 
12 
JJ 
J4 
J5 
J6 
OCT :;6 
APR 56 
~lA Y 58 
FE'I 57 
F;;B 57 
APR 57 
.'IA Y 57 
APR 56 
JAN 57 
JAN 57 
APR 57 
DEC 59 
);OV 59 
DEC 59 
" f.P 59 
AUG 59 
JUL 59 
MAR 60 
DEC 59 
DEC 59 
AUG 59 
~!AR 59 
DEC 59 
JAN 59 
OC'!' 59 
SEP 59 
FEB 60 
FEB 59 
HAY 59 
SEP 59 
LEe ,..>8 
SEP 59 
DEC '9 
JUN :>9 
FEB 60 
APR 60 
NOV 58 
~EP 58 
JAN 60 
NOV 5~ 
MAY 59 
JlIL 57 
JUL 57 
FEB 'i8 
JlIL 57 
NOV 'iR 
AUG 57 
JUL 57 
OCT 56 
JA); 58 
SEP 57 
'lAY 56 
JAN .,8 
OCT 57 
JAN 57 
.IAN 57 
JUL 57 
JU, 57 
:lEC 'i6 
JAN 57 
OCT 56 
APR 36 
St:P 56 
~IAY :;7 
JA); 57 
~IAR 57 
APR 60 
JAN 60 
~IAR 60 
~IAR 00 
i-1AR 60 
HAR 60 
APR 60 
'lAY 60 
NOV 59 
J'.1AR 60 
MAR 60 
HAY 60 
~IA Y 60 
JUL 59 
APR till 
JUN 60 
OCT 59 
'lAY 59 
St.P 59 
NOV 59 
APR 60 
hUG 59 
SFP 59 
APR 60 
AUG 'i9 
NOV 58 
MAY ';9 
~IAY 00 
SEP 59 
APR 60 
OCT 60 
~OV 60 
OCT 60 
SEP 60 
AUG 60 
JUL 60 
OEC 60 
SEP 60 
AUG flO 
AUG 60 
JUL 60 
SEP 60 
OCT 60 
SEP 60 
JUL 60 
SEP 60 
~IA Y 60 
DEC 59 
~tAR 60 
~tAR 60 
'IA Y 60 
'lAY 60 
:.UG 60 
JUL 60 
AIlG 60 
AUG 60 
J\N 60 
FfB 59 
OCT 60 
FEB (,0 
JAN 60 
OCT 60 
APR '>9 
Table 11.J 
(cOntinued) 
JA." 57 
'IAR 57 
JUL 56 
JUL 58 
MAR 56 
JUN 58 
APR 57 
APR 57 
JUL 58 
JUN 57 
HAY 56 
)IA Y 57 
NOV 57 
JUL 57 
DEC 60 
DEC 60 
NOV 60 
NOV 60 
SEP 60 
SEP 60 
JAN 61 
AUG 60 
JUT. 60 
AUG 60 
JUL 00 
.5EP bU 
OCT 60 
SEP 60 
SEP 60 
~tA Y 60 
DEC 09 
~tA y Go 
MAR 60 
flA Y GJ 
~IA Y 60 
:-tA R 61 
AUG 60 
OCT 60 
JU, 60 
AUG 60 
JilL 60 
JAN 59 
OCT 59 
FEB 61 
FEB 60 
JAN 60 
OCT 60 
A~R 59 
AUG liQ 
JUL 58 
APR 58 
JA, 57 
:-tA y 58 
DEC '6 
JVL '8 
HAH 56 
AUG 58 
JAN 58 
APR 37 
J A.\ :;8 
,OV 57 
0CT 59 
'tAR ~ 7 
sCP 57 
~IAR 57 
APR 57 
DEC 57 
~tAY 57 
DEC 57 
JU\I 57 
D,~ 
APR 61 
flA I' 61 
MAY 61 
APR 61 
.'IAR 61 
flAR 61 
JL'L 61 
FEB 61 
~IAR 61 
flAR 61 
flAR 61 
APR (11 
FEB 6" 
OLe fo 
'IAR 61 
AUG 61 
PEB ~.l 
DEC 60 
APR 01 
APR 61 
JUL ~1 
NOV 61 
DEC 60 
DEC 60 
D~': GO 
APR 62 
SE<' 60 
Hl Y 61 
AVG 60 
JUN 60 
JUL 61 
JAN 61 
~IAR 57 
MAY 57 
APR 57 
JAK ~8 
'IA Y 'i8 
SEl' 57 
ftA Y 57 
JAl\ tj9 
'lAY 57 
vel' 5R 
JUN 57 
JI'L 57 
JA~ 59 
OCT 57 
rEC 57 
OCT 5-, 
AUG 57 
'IA.R 61 
HAR 61 
APR 61 
'IA.R 61 
'IAR 61 
'lA R 61 
APR 61 
IEB 61 
'IAR 61 
'IAR 61 
.'tAit 61 
'IAR 61 
FEB 61 
D~C 60 
~~4.R 61 
SEP 6: 
JAN 61 
JAN 61 
"AR 61 
APR 6] 
FEB 61 
[lEC 60 
NOV 60 
OCT 60 
~IA Y ~9 
APfl 60 
flAY 61 
AUG 60 
AuG 61 
FEB 57 
JUL 56 
FEB 57 
SEP 58 
OCT 58 
SEP 58 
SEP 58 
flAR 59 
FFB 58 
JAN 58 
APR ">7 
JUL .,8 
flAR 58 
JUN 57 
SEP 58 
DEC 58 
XuV 58 
JlJN 57 
~IAR 58 
\tAR ~8 
DEC 59 
JUN 57 
SEP 57 
DEC 57 
SEP 57 
flAR 58 
'IAR 58 
SOy 57 
AUG 61 
AUG 61 
SEP 61 
AUG 61 
AcG 61 
JUL 61 
SlOP 61 
SEP 61 
DEC 6" 
AUG 61 
JeL 61 
SloP 61 
JIlN 61 
JUL 61 
\OV 61 
APR 6.L 
APR 61 
JU~ 61 
AUG 61 
NOV 61 
AFK 61 
JAN 61 
Al'G 61 
flAR 61 
JAN 61 
AUG 59 
DEC 60 
SlOP 61 
SEP G1 
JA'l 61 
)lOV 61 
,TlJL 61 
SEP 61 
APR 57 
J~\ 58 
OCT 58 
DEC 58 
SEP 58 
SEP 58 
t-lA Y 58 
t-lAY 58 
OCT 58 
JUN 57 
JAN 58 
NOV 58 
~IA Y 58 
MAR 59 
OCT 57 
JAN 59 
AUG 57 
MAY 5~ 
JUN 58 
~lAR 60 
.'IAR 58 
JAN 59 
JAN 59 
NOV 58 
SE? 58 
FEB 58 
JUN 58 
SEP 5S 
SFO 61 
DF~ 61 
SEP 61 
AlIG 61 
SEP 61 
AUG ~1 
JA.~ 62 
SEP 61 
SEP 61 
AUG 6.1 
JUL 61 
~EP 61 
JUL 61 
AUG 61 
OCT 61 
SEP 62 
APR 61 
AP!( 61 
JUL 61 
Sf''"! 01 
OCT 61 
~tA Y 62 
APR 61 
FEB 61 
JUL 61 
NOV 60 
NOV 61 
SEP 62 
OCT 60 
OCT 61 
SEP 6 1 
JAN 61 
JUN 62 
rilL 6J 
40 
JAN 59 
OCT 58 
JAN 59 
JAN 59 
JAN 59 
JAN 59 
FER 59 
AUG 58 
SEP 58 
MAY 58 
APR 58 
FEB 58 
DEC 57 
~IAR 59 
!·tAR 59 
J'.1AY 58 
NO" 58 
~IA Y 58 
~tAR 59 
SEP 57 
JAN 5S 
JAN 58 
DEC 5& 
JUN 58 
SEP 58 
DEC 57 
APR 58 
FEB 59 
NOV )8 
FEB 58 
JAN 6J 
MAY 6J 
JUI 6: 
DEC 62 
flAR 6J 
AUG 6:; 
FEB 64 
AUC 6) 
~IAR li4 
FBS 6J 
~IAY 62 
APR 62 
W,;l 6) 
JUL 6J 
AUG 6J 
APR G) 
SEP 6J 
OCT 6) 
'tAR 62 
APR 62 
APR 02 
JUN 61 
JUN 6) 
DEC 60 
JIlN 62 
DEC 61 
JilL 61 
flAR 6) 
Table II.4 
FREQUENCY DISTRIBUTION OF REFERENCE POINT INDICATIONS IN RELATION TO THE MEANS OF EACH DISTRIBUTION 
-18 and -IJ to -8 to -J to Mean -2 +J to +8 to +lJ to +18 and Skew-
beyond -17 -12 -7 to +7 +12 +17 beyond (Mean-
Mean +2 median) 
II 0 0 2 6 19 1 2 2 0 + 
I2 1 1 2 2 IJ 7 1 1 0 
I J 0 0 2 
1 (5 1 0 1 0 0 
-
I4 0 0 J 5 9 12 1 0 0 
I5 1 2 2 6 2 Z 6 1 0 
Total I 2 J 11 20 49 28 10 5 0 
C1 0 0 2- 2 7 8 J 1 0 C2 1 2 2 8 6 
--b- 0 J 1 0 
- 4 CJ 0 2 1 Z Z J 0 1 C4 0 1 2 7 9 11 0 0 0 
Total C 1 5 14 24 29 29 6 4 2 
Bl 0 1 1 4 20 7 0 1 0 
-
B2 2 1 J __ 2_ J 15 2 2 0 
BJ 0 1 2 1 6 1 0 J 0 0 
B4 0 2 0 6 IJ 12 0 0 0 
Total B 2 5 6 16 42 J5 2 6 0 
PI 1 1 0 J 19 9 1 1 0 
P2 2 2 2 5 7 9 J 1 2 PJ 1 0 2 6 4 "4 J 0 1 P4 1 1 1 "4 18 9 1 0 0 +0-
f--' 
Total P 5 4 5 18 48 Jl 8 2 J 
Table 11.4 
(continued) 
- 18 and -l J to -8 to - J to Mean -2 + J to +8 to +lJ to +18 and Skew 
beyond -17 -1 2 - 7 to +7 +1 2 +17 beyond (Mean-
Mean +2 median) 
Dl 0 1 1 4 14 9 1 0 0 
D2 0 1 J 5 J 8 J 0 0 + 
DJ 
0 0 1 1 5 1 1 2 0 + 
D4 0 0 1 7 18 4 1 1 0 0 
Total D 0 2 6 2J 40 22 6 3 0 
El 0 0 2 5 IJ 9 1 0 0 
E2 1 2 1 J 11 4 5 1 0 0 
EJ 
0 1 6 J 8 5 J 1 1 
-
E4 1 0 1 2 19 5 1 0 0 
Total E 2 3 10 IJ 51 2J 10 2 1 
Tl 0 1 0 IJ 18 1 1 1 1 0 
T2 2 0 0 6 6 J 4 1 0 + 
"6 -T J 0 2 2 7 2 1 0 1 0 
T4 1 0 0 9 20 2 0 1 0 
Total T J J 2 J4 51 15 6 J 2 
Sl 0 1 0 10 15 J 2 0 1 + 
S2 0 0 1 2 1+ 2 5 0 0 + 
SJ 0 0 3 __ 8_ 5 14 0 0 0 
SL 0 0 J 4 21 2 4 0 0 0 
Total S 0 1 7 J1 45 21 11 0 1 
Total, all 15 26 61 179 J55 204 59 25 9 
points (1. 6%) (2.8%) (6.5%) (19.2%) (3 8 .0%) (21. 9%) (6.J%) (2.7%) (1. 0%) .j::"" I\.l 
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of all indications fell within seven months of the 
average dates of the reference points to which they 
related . The remaining indications are about evenly 
distributed on either side of the three inside classes 
(10.9 per cent leading, ten per cent lagging by more 
than seven months). It follows from this, either that 
there are no c onsistent leaders or laggers in the sample 
of ' monthly indicators used, or that the leaders and 
laggers just about balance overall. In either case it 
seems appropriate to use the arithmetic mean of each 
distribution as the average date and proxy for the 
corresponding reference point of the general level of 
t · 't 1 ac lVl y. 
Inspection of the individual frequency distributions, 
however, suggests that some are 'better-behaved' than 
others. Many are very strongly skewed,' and eight are 
bi-modal. 
The sign of skew was obtained from the relation 
between mean and medium, and modes were estimated by the 
approximation, 
Mode = (3 x median) 
From these estimates of mode, 
2 
- (2 x mean). 
the Pearsonian index of 
skew was calculated, but the results were unsatisfactory 
since in many cases the calculated mode differed widely 
from the observed mode. It seemed better to ignore 
the e statistics and draw what inferences were possible 
from the shapes of the various distributions. The most 
1 In other words I am assuming, for example , that the 
arithmetic mean of all the numerical dates of specific 
cycle PIs (42 = June 1951 in this case ) is that date at 
which we should have been able to observe a 
deseasonalized Peak in an ideal monthly indicator of 
real GNP if such existed. 
2 Karmel, op. c it ., 57. 
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striking thing about table II.4 is the tendency for 
indications of Band P points to bunch in the first 
lagging class (mean +3 to mean +7), and for indications 
of T and S points to bunch in the first leading class 
(mean -3 to mean -7). The I, C, D, and E distributions 
are more clearly symmetrical, on average . 
It would appear from this that there is some 
tendency for a gro up of indicators to lag at peaks and 
to lead at troughs of business activity. Some of these 
' short-trough ' indicators might be laggers at peaks and 
coincident at troughs (as were most of the employment 
series, for example), and others coincident at peaks and 
leaders at troughs (most of the financial series). The 
matter was not pursued in detail since the classification 
of indicators lies beyond the scope for this thesis, but 
it does suggest that any further investigations along 
the lines of Mallyon ' s should adopt a more comprehensive 
t ~ t . 1 se o~ ca -egorles. 
The bi-modal shape of several distributions is a 
matter for some concern. A priori, we would expect bi-
modality to arise from ambiguity or weakness in the 
evidence. It might be better to reject these distributions 
and admit that nothing sensible can be said about the 
general level of activity in such periods. 
Such is probably the case with Cl , S3 and IS' In 
the first of these, there is a period of one and a half 
years from the end of 1949 to the beginning of 19S1 
during which the growth-rates of various series begin to 
decline, recover, and decline again. is difficul t to 
identify with any precision as the whole of 19S8 is a 
1 Mallyon drew attention to the different behaviour at 
Peaks and Troughs of some of his employment series. 
('Statistical Indicators of the Australian Trade Cycle', 
S) . 
shallow trough. The estimate of 15 is likely to be less 
reliable than others simply because a parabola may 
represent an economic time series less plausibly at the 
extremffi of its fitted range . 
The other five bi-modal distributions, B2 , D2 , E 2 , 
T2 and S2' all fall within the Second Episode (195 4-56), 
and with the exception of the last show a separation of 
about ten mpnths between their two humps. Inspection 
of the graphs suggests that the Second Episode may have 
had two distinct phases; peaks of activity occurring 
towards the end of 1954 and aga~n in the middle of 1955, 
with a slight falling off between the two. This becomes 
especially clear if the S-component is isolated and 
plotted separately. Figure II.l shows graphs of four 
indicators in which this double-headed shape is well 
marked. Logarithmic deviations from the log-quadratic 
trend are expressed in standard deviation units. 
Two of the series graphed (ANZ Bank Index and New 
Car Registrations) have slightly higher S-values in 1955; 
the other two (Private Building Activity and Imports) 
have slightly higher S-values in 1954. But in each 
case it can be seen that there is a genuine expansion of 
activity over the whole period 1954-55 though with two 
occasions of special intensity: the last quarter of 
1954 and the third quarter of 1955 . Most of the other 
series reveal some trace of this pattern, though some 
show a clearly marked peak only in 1954 (e . g . , the 
financial series) and others only in 1955 (e.g., the 
employment series). 
If one thinks of the Second Episode, therefore as the 
result of two suc c essive 'waves ' of e c onomic separated by 
nine or ten months , the bi-modal character of its 
referenc e point distributions becomes intelligible. 
Figure II,l CYCLICAL COMPONENT OF FOUR INDICATORS 
AT THY PEAK OF THE SECOND EPISODE 
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Most indicators respond to both waves, some more strongly 
to the first, and others more strongly to the second. 
Because the two waves are sufficiently c l ose to form a 
single compound, however, the average values of the 
reference points are meaningful summaries of its 
chronology, even though they fall between peaks of t h e 
frequency distributions. Because the trend (a ) values 
of most indicators are rising , incidental ly, it follows 
of course that there will be less ambiguity about P 2 
than about B2 , The same would also be true of S2 were 
it not for the fact t h at the episode peters out into a 
long, low - lying plateau from about the middle of 1956. 
4 Comparison of the Evidence for Reference Points 
Some reference points are evidently more strongly 
vouched than others . Most series yield indications in 
the First and Fourth E p isodes for example, but 
noticeably fewer in the Second and Third Episodes. The 
frequency distributions for some reference points are 
markedly less dispersed than those for some others. 
I ndices of coverage and of concentration may be 
calculated and the relative strength of the evidence 
for various reference points compared. 
Th e index of coverage, p, is simply the proportion 
of available series which provide evidence of any 
reference point. For example, all available indicators 
show a trend-cycle minimum in the First Episode, hence 
the value of p for Tl is 1.00. Only Jo.6 per cent of 
available indicators perform an up-cross on Lrend in 
the third episode, hence the value of p for I J is .J06. 
The index of concentration is the complemenL of an 
index of relative dispersion. The standard deviation of 
each reference point distribution is a measu e of 
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absolute dispersion. Comparison of ~ with the period 
which has elapsed since the previous occurrence of that 
reference point gives us the relative dispersion. DJ 
and D2 , for example, have roughly the same standard 
deviation, but ,,,hereas D2 comes 48 months after Dl , DJ 
follows D2 by only 20 months, hence its indications are 
relatively more dispersed. The index of relative 
dispersion is thus defined as: 
v. 
l = 
R. -R. 1 
l l-
where ~ and R. 1 are the means of the reference point 
l-
distributions in the current and previous episodes. l A 
perfectly concentrated distribution would hav a zero 
value of v, and a perfectly dispersed distribution a 
unitary value. 2 The complement, (I-v), is thus an index 
of concentration, with a range, like that of p, from 
zero to one . 
The product of these two indices, 
w = p(l-v) 
is therefore an index of the reliability of evidence for 
any reference point, upon the assumption that coverage 
and concentration are of equal weight. If all 
available indicators yielded a particular reJerence 
point in the same month, the evidence would be perfect 
and w unity. If either coverage of concentration were 
zero, there would be no evidence and w would be zero. 
1 For the standard deviations of distributions in the 
first episode there were, of course, no divisors. The 
arithmetic mean of R .-R. 1 was used, therefore. It 
l l-
should be noted that because these divisors were smaller 
than the number of months elapsed since July 1945 (since 
which time there had been no previous completed e pisode), 
this estima~e would tend to over-estimate the relaLive 
dispersion of first episode distributions. 
2 It can be shown that the standard deviation cannot 
exceed the difference between means if ~.-~. 1 for all 
l l-R.. See appendix C.J. 
l 
Table II.5 summarizes the evidence for each 
reference point, and compares the dates, where relevant, 
with those nominated by Mallyon. Six dates have been 
enclosed in brackets in order to warn the reader that 
the evidence for their selection falls below what seems 
to be a minimum acceptabl e standard. 
have been rejected because of the unexplained bi-modal 
shape of their frequency distributions; 1 J , BJ and DJ 
because their coverage is less than 50 per cent. 
Three conclusions may be drawn from this table. 
First, there is substantial agreement between the dates 
chosen from P and T points and those used by Mallyon as 
the Peaks and Troughs of his reference cycle. Secondly, 
it appears that the grounds for assigning dates t o the 
other six reference points in each episode are 
generally as strong as, ' r not stronger than, those for 
nomina ing Poaks and Trougbs. Thirdly, it can be seen 
that tho distributions of Band S points, on the whole, 
are rather 1088 widely dispers d than those or the 
corresponding P and T points. 
W th the oxception of TJ , there is no more than 
three months' disagre 0ment with the dating suggested 
by Mallyon. There is complete accord as T2 , and only 
one month's difference over PI' Tl and T4 . For reasons 
already considered, P2 is an average of two peaks, the 
earlier of which Mallyon seems to have ignored. There 
is greater divergence at this pOint, therefore. The 
end of' the Third Episode is more difficult to interpret. 
Table I1.4 shows the first lagging class (mid-point lags 
means by five months) to be modal both for TJ and SJ' 
The largest n.umber of' indications are o(,herefore bunched 
round December 1958 (TJ ) and January 1959 (8 J ). A 
number of othor indicators, however (Vaoancies, ANZ 
Table 11. 5 
SUMMARY OF REFERENCE POINT ANALYSIS 
Numerical date Standard Index of Index of Index of Da te of Da te 
of central Deviati on concentration coverage reliability reference selected 
reference point (Months) (I-v) P of evidence points* by Ma11yon 
Median Mean w=p(l-v) 
II 22 23 5.6 . 857 . 914 . 783 NOV 49 
C1 34 32 7.4 .805 . 968 . 779 [AUG 50 ] 
B1 42 41 4.9 .864 · 971 .839 MAY 51 
PI l.j·3 42 7.1 . 803 ·972 .781 JUN 51 JUL 51 
D1 52 51 4.3 .881 .857 . 755 MAR 52 
E1 52 51 4.3 .877 . 968 . 849 MAR 52 
T1 59 59 5 · 5 .8 43 1.000 .843 NOV 52 OCT 52 
Sl 59 60 5.8 .834 .914 .7 62 DEC 52 
12 77 76 7.4 .860 .778 .669 APR 54 
C2 74 74 9·9 .765 . 906 . 693 FEB 54 
B2 90 87 9·5 . 793 ·917 ·727 MAR 55 
P2 92 90 10.7 .777 . 891 . 692 JUN 55 SEP 55 
D2 98 99 6 . 9 .856 .639 . 547 MAR 56 
E2 97 97 8.2 .822 .875 .719 JAN 56 
T2 100 102 9.0 · 791 ·595 .471 JUN 56 JUN 56 
S2 103 104 6.3 . 857 . 583 .500 AUG 56 I 
I 
. 2 45 [FEB 57 ] I I J 110 110 6.8 .800 .306 I 114 113 7 . 1 .818 .781 . 639 MAY 57 I C3 I 113 113 9·0 .654 .389 . 254 [MAY 57 ] I B3 I 
P3 119 118 9 · 2 .671 .568 .381 OCT 57 
I 
. 640 . 472 .302 [NOV 57 ] I D3 117 119 7 . 2 i 
123 122 8.8 .649 .875 . 567 FEB 58 I E3 I 
T3 127 127 7.2 .712 .756 .538 JUL 58 ) DEC 58 \..n 
S3 130 128 5·3 . 779 .833 .649 [AUG 58 ] ) 0 
~ 
Table 11.5 
(continued) 
Numerical date Standard Index of Index of Index of Date of 
of central Deviation concentration coverage reliability reference 
reference point (Months) {I-v) p of evidence points* 
Median Mean w=p(l-v) 
14 141 140 5.0 .839 .833 .699 AUG 59 
C4 147 145 4.8 .850 .938 ·797 JAN 60 
B4 152 150 4.9 .868 ·917 .796 JUN 60 
P4 152 151 5.7 .828 .946 .783 JUL 60 
D4 159 159 4.2 .895 .889 .796 MAR 61 
E4 159 157 4.9 .860 .906 .779 JAN 61 
T4 164 163 5·9 .836 .891 .745 JUL 61 
S4 165 165 5·2 .859 .944 .811 SEP 61 
15 182 179 9·6 .748 ·750 .561 [ NOV 62 ] 
* Bra ckets enclose dates for which the evidenc e is unsatisfactory. 
Date 
selected 
by Mallyo n 
SEP 60 
AUG 61 
\..J\ 
I--' 
J 
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Bank Index, Rail Freight Ton-Miles, Wholesale Price 
Inflation, Banking Activity, Exports, and Immigration) 
begin to rise in the early part of 1958 and thus bring 
the average turning point forward to the third quarter 
of the year. In general, it can be seen from table 11.5 
that choice of the median as a measure of central 
tendency would improve the agreement with Mallyon's 
1 dates. 
Given the fact that the method reported in this 
chapter yields estimates of Peaks and Troughs which 
correspond closely with the generally held opinion, the 
evidence for the other six reference points bears looking 
into for the light it may throw on the internal 
chronolo gy Ol each episode . Table 11.6 sets out the 
values of w for each reference point arranged by episode . 
Two conclusions appear from this, one of which - that 
the First and Fourth Episodes are more clearly marked 
than the middle period - is already well known. The 
other is more novel, however. The evidence for points 
C, B, E and S is at least as convincing, in most cases 
more so, than the evidence for Peaks and Troughs. From 
the standpoint of Economic History, that is, it appears 
more probable that the rate of growth beg~n to decline 
in January 1960, than that the le~el of activity reached 
a peak in July 1960; or that activity was at a 
'cyclical' minimum in September 1961, than that a 
2 trough occurred in July 1961. The evidence for dates 
1 It would appear from this: either that Mallyon's 
sample of indicators was biassed towards laggers; or 
that he tended to discount the evidence of leaders 
in nominating reference cycle turning points; or both. 
2 See chapter VI, pp~18-9,Lor a qualifications of this 
view in the light of statistical signifance tests. 
• 
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at which activity rises above, or falls below, its trend 
value is weaker than that for the other points. Even 
these points are nearly as well-marked as Peaks and 
TroLl-ghs, however: D4 , for example, is better vouched 
than either P 4 or T4 . 
Table II.6 
AVERAGE VALUES OF w BY REFERENCE POINT AND EPISODE 
Episode I C B P D E T S Mean 
1 .783 .77 9 .83 9 .781 .755 .849 .843 .7 62 .799 
2 .6 69 . 693 .727 .692 .542 .719 .471 . ~ OO . 627 
3 .245 . 639 .254 .302 ·302 . 567 .538 . 649 .447 
4 . 699 .797 .796 .783 .79 6 .77 9 .745 .811 .776 
Mean 
·599 .727 . 654 .659 . 599 .729 . 649 . 681 
The relatively weaker suppor t for Peaks and Troughs 
arises more because of their dispersion than from their 
coverage, and this fact may throw some light on the 
assumption as to the independence of the trend and 
cyclical components of economic time-series. 
Table II.7 
STANDARD DEVIATION OF REFERENCE POINT DISTRIBUTIONS 
(0 in months) 
Episode B P S T 
1 4.9 7.1 5 .8 5 · 5 
2 9 .5 10.7 6 .3 9·0 
3 9.0 9.2 5.3 7.2 
4 4.9 5 .7 5.2 5.9 
Table II.7 shows that in eVffy cas e except that of 
Sl and Tl (where there is little difference), the 
distribution of Band S points are less widely dispersed 
than those of their corresponding P and T points. It 
can easily be seen that a set of indicators having the 
same cyclical component (and therefore the same Band S 
points), but differing in average growth-rate, would 
generate a dispersed set of P and T po ints - and that 
this dispersion would be a function of the dispersion 
• 
1 
of average growth-rates. Now supposing we postulate 
first that some log-quadratic trend is a valid 
description of the long period behaviour of each 
indicator since January 1948; and secondly that there 
is some genuine, cyclical activity in the economy 
inde p endent of trend-growth, and that this is reflected 
in the behaviour of each indicator. If these hypotheses 
were true, and if the parameters of the quadratic trends 
were much dispersed, we should expect a greater 
dispersion of P and T distributions than of Band S. 
It is, in fact, the case that the curvatures and 
average slopes of the parabolic trends vary widely. It 
seems from this, therefore, that the greater dispersion 
of trend~cyclc peaks and troughs is evidence 01 some 
independence of the cyclical component. It seems 
further to follow that ' trend elimination ' may be a 
useful operation to perform on business cycle indicators 
for Australia in the post-war period. 
1 S d " C 4 ee appen lX • • 
, 
Chapter III 
AMPLITUDE AND PERIOD OF ECONOMIC FLUCTUATIONS IN 
AUSTRALIA, JANUARY 1948 to DECEMBER 1964 
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It has been assumed without discussion so far that 
separation of ' trend ' and ' cyclical ' components of the 
general activity is an operation of economic significance . 
The underlying reality thus implied is of some index of 
' normal potential output' growing at a constant (or 
regularly changing ) proportionate rate. ' Normal 
potential output ' is determined by the size and 
productivity of the work force. Its trend, therefore, 
is generated by the sum of the growth-rates of these 
1 factors. 
Economic fluctuations, on this view of things, 
result from the occasional divergence of the growth-path 
of aggregate demand from that of potential output. When 
aggregate demand exceeds normal potential output boom 
conditions prevail. Installed capacity is operated at 
higher than conventional (and perhaps, optimum) levels; 
excess demand for labour and supplies leads to overtime 
working, increased work force participation and a bidding 
up of wage rates and prices; and there are incentives 
to increase the rates of importation, capital spending 
and net immigration. When the opposite occurs there is 
underemployment of plant capacity and labour, and a 
1 
'Normal potential output' can mean either the output 
obtainable by operating installed capacity at normal or 
optimum levels (YF ) £E that obtainable by empl oying the 
work force with that intensity considered by society to 
constitute 'full employment ' (YE ). The distinction is 
considered in Smithies, A., 'Economic Fluctuations and 
Growth ' , Econometrica 25: (1957), 1-52. In chapter VII 
these concepts will be related to the theoretical model 
used in this thesis: in this chapter they are assumed to 
be approximately the same. 
.......... 
slowing down of importation, immigration and wage and 
price inflation. 
It is clear from t hi s account, howe ver, that the 
growth path 0f normal potential output may itself be 
affected, to s ome extent, by that of demand. In a 
prolonged slump the rate of growth of cap ital may fall 
off notic eably, and immigration and work force 
participation rates de c line . A substantial boom, on 
the other hand, may attract immigrants and imported 
capital goods in sufficient quantity to accelerate the 
normal or long period rate of growth of potential output. 
Te chnical progress and other determinants of productivity 
may also vary somewhat with t h e state of demand. 
A study of economi c fluctuations which assume the 
complete independence of a and S, therefore, and which 
abstracts altogether from the former, runs the risk of 
ignoring an important part of the causa l proc ess . 
Despit e this objection, however, there may well be sense 
in assuming that the amplitudes of fluctuation in 
pot e ntial output are muc h s malle r t han those in a ggregate 
demand which induce them. Thi s is especially tru e of an 
open ec onomy such as that of Australia, in which shor t 
and medium term discrepancies between domestic supply ~ 
and aggregate demand are buffered by fluctuations in the 
balance o f trade. 
At this stage of the inquiry i t will therefore be 
assumed, for purely explorat ory purposes, t hat the 
stat is tical trend, aA , can be taken as a first 
approximation t o the growth-path of normal potential 
output . The reader is warned, however, that the internal 
ev jdence of t h e reference points alone seems to s ugge st 
t h at any such growth-path may actual l y lie somewhat 
({,(,)'Ol~ 
bQ1Q\1 the statistical trend. The final se c ti on of this 
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chapter reports that evidence, and considers the extent 
to which the provisional conclusions of the earlier 
sections must be modified. 
In so far as it is proper to treat aA as proxy for 
a ' full employment' or 'full capacity r level of output, 
the amplitude of fluctuation, A, is a measure of the 
divergence between aggregate demand and normal potential 
output. The degree of excess demand generated by a boom 
is proportional to A in its positive range. The 
fraction of potential production lost in a slump is 
proportional to A in its negative range. 
The magnitude of a boom or slump, however, depends 
upon duration as well as amplitude. The same loss of 
production may be incurred during a long, shallow 
recession as in a short, sharp one. A measure of the 
relative seriousness of fluctuatio~s may therefore be 
constructed out of the rtotal disturbance' observed 
during the course of each episode. 
It will be remembered from chapter I that 
A 
a t ) A. j i+u = 1, 
a a. ) a(A) 
J 
where u is a variable lag and the 
denominators are standard deviations. Estimates of the 
relative amplitude of fluctuation, that is, are afforded 
by the relative amplitude of specific indicators. The 
total disturbance during the inflationary period of the 
nth episode (reference I to reference D ) is defined as: 
n n 
\n A [A fA (t) gA(t)]; A(B ) = --qA) . dt, = -
n )I 
n 
and the total disturbance during the deflationary period 
( reference I to reference D ) as: 
n n+l 
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Sub j ect to t h e assumption that a A represents normal 
potential output, each may be given operational content 
in terms of a single measure of t h e aggregate, once-
for-all effect of t h e disturbance upon the economy. 
Suppos e the rate o f inflation of the price leve l, 
P, to be an increasing function of the degree of excess 
demand: 
dP.l = 
dt P 
Then the proportionate increase in prices between r 
n 
and D resulting from excess demand, 
n 
P(D ) 
n 
p(r ) 
n 
-1 
= I n 
= exp 
= exp 
J 
D 
n</l(A).dt 
r 
n 
J:n </l[~ ,A(Bn ) ].dt dt a( A} 
n 
A(B ) is thus an index of the total change in the price 
n 
l evel caused by excess demand, the relationsh ip of which 
p(r ) 
to PCDn ) depends upon t h e shape of </l (A) and the value of 
n 
the standard deviation, a(A). 
The negative range of A , on t h e other hand, 
provides information about the tota l loss in production 
resulting from deficient demand between D and r l' 
n n+ 
Writing this as L(S ) and defining it in proportionate 
n 
terms, 
L(S ) = 
n 
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L(S ) is thus some fraction less than unity, which may 
n 
be interpreted as the percentage of possible or potential 
output lost during the nth episode. It can then be shown 
L(Sn) A(Sn) 1 
that LTS:T = A(S ) for any nand m; the ratio of the 
m m 
areas under the trend for any two episodes, that is, is 
the ratio of t h e total proportionate production losses 
in those episodes. 
The impact of any given production loss or price 
increase, however, if concentrated in a few months, 
would be experienced in a different way from that of 
the same total effect if spread out over several years. 
For this reason there can be no single, unequivocal 
index of the relative seriousness of fluctuations, quite 
apart from the difficulties of delinit ion and 
measurement. The historian requires information as to 
amplitude and duration, both separately and in 
combination. The amplitudes of trend-free peaks and 
troughs, the lengths of each phase, the average phase 
gradients, and the total disturbance are all, in various 
ways, of some value to an explanatory narrative. The 
following four sections of this chapter summarise the 
evidence afforded by the sample of indicators listed in 
table 11.1 for each of these four measures in turn. The 
final section examines the c hronological relation 
between the growth-rate curve and the trend-cycle in 
order to throw further light upon the usefulness of the 
trend. 
1 Amplitude 
The ANALYTICAL program yielded a series for each 
indicator of the logarithm of the proportionate 
1 S . ee appendlx C.S· This is only an approximation. 
deviation lrom q~adratic trend of the smoothed, 
deseasonalised data, measured in standard deviation 
units. These series are graphed in appendix B. 
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The value of relative amplitude so computed was 
observed for each indicator at specilic Band S points, 
and listed in table 111.1. Means and standard 
deviations were then calculated for the distribution 
of relative amplitudes at each of the eight reference 
points . Standard deviations were related to the mean 
value of the distribution to obtain the relative 
dispersion of each distribution. Coverage was 
calculated, as in chapter II, by expressing the number 
of indications at each reference point as a percentage 
of total number of available indicators. 
It is ev i dent from table 11.1 and the graphs in 
appendix B that the employment and unemployment 
indicators are much ' better-behaved ' , as a class, than 
the remainder. Mean relative amplitude was therefore 
calculated for these series alone and compared with 
that for all other series in order to discover whether 
the more homogeneous employment indicators were 
seriously atypical. As a further experiment, means of 
each distribution were weighted by their coverage, on 
the principle that the stronger a disturbance the more 
likely its effects to appear in all series. 
The results of these manipulations are summarised 
in table 111.2. The impression formed by an inspection 
of the graphs in appendices A and B is at once conlirmed 
by this table: the First Episode is the most clearly 
marked departure from steady growth . The most widely 
. indicated fluctuations (those which reached their 
maxima at Bl , Sl' B2 , B4 and S4) are also those for 
whi h the relative amplitude, by any of the criteria 
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Tab l e III . 1 
SPECIF'TC RELAT IVE AflPL ITUDES AT B AXD S POI NTS 
Standard devia tion u n i La 
Ind icato r Bl 51 B2 S2 BJ 5) B4 S4 ( + ) ( -) ( +) ( - ) ( + ) ( -) ( + ) ( - ) 
2 . }29 1. 997 0 .867 0.7 8) 1 . 0)8 0 . 941\ 
lA 1. 02 4 1. 0 60 2 . 6 55 1. 671 
2 2 . 059 2 . 10) 1. 045 1.081 1. 787 1.07) 
) 2 .1 44 2 . 651 0 . 775 0 . 564 1 . ) 20 0 . 89 5 
4 1. 802 2 . 573 1. 270 0 . 691 1.49 4 1.987 
2 . 080 2 · 9)9 0 . 655 0 . 607 1 . ) 55 1. 472 
6 2 . ) 110 2 . 21 7 1.1 69 0 . 51 5 0 . 7 61 1. )59 0.456 
7 1. 687 2 · 5)0 1. 926 0 .7 77 0 .7) 1 1. 6)4 
8 2 . 186 2 · 921 1· 558 0 .862 0 . 8 5) 1 . 127 
9 1. 9)8 2 . ) 87 1· 772 0 . 859 1.122 1 . 16) 1. ) 7 2 
10 1. 678 ). 296 1. 041 0 · 580 0.604 1 . 65 1 1 . 209 
11 1 . 929 2 . 727 1. 8 71 0 . 682 0 .9 01 0.82q 
12 1 . 571 2 . 815 1 . 267 0 . 867 ] . }60 0 . 540 1 . 571 2 . 070 
1 ) ) . 61 8 1.128 + . 125 0 . 767 0 . 77 4 0 . 66 4 1 .208 
14 1 · 577 2 . 6] 5 1. 086 2 .1 72 0 . 166 1 . 125 1. 506 
15 1 . 915 1. 118 2 . 225 0 . 296 1 . 10) 2 . 1\66 1. 150 0 . 758 
1 6 1· 911 2 . 681 1 . 592 0 . 725 0 · )99 0 . 2 40 1 . 60 4 1.117 
17 2 . )10 2 . 690 O. )80 0.850 1.200 0 . 860 
1 8 1 .7 51 ) . 2)2 1 . 35 1, 1 . 0J7 0 . 185 0 . 727 1. 41 5 
19 2 . 540 2 . 090 O. ))0 1 . 2)0 1. 280 2 . 190 1 . 8)0 
20 ) . 260 1. 750 1 . 185 1. 71 4 0 . 914 
21 2 . 820 1. 720 0 . 940 0 · 780 0 . 1)0 1. 2)0 0 . 190 
22 ) . ) 4 ) 0 . 56) 1.129 0 . 4) 1 1 .5)0 1.047 0 . 6)6 
2) ) . 412 2 . 1 61 1 . 1 4 6 0 . 752 0 . )2) O. )6) 0 . 814 0 . 782 
24 2 . 74 2 0 · 95) 0 . 872 1. )48 0 · 777 
25 2 · 9)) 0 . 09 4 0 · 959 0 · 932 1. 428 0 . 26) 0 . 70) 
26 2 . 126 0.746 0 . 54 ) 1.047 0 · )90 2·57J 1. 25) 
2 7 ) . ) 12 0 . 128 0 . 681 0 · 552 1 . 204 0 . 698 0 . 84) 
2 8 2 . 2)0 1. 282 0 . 91\1 0 . 087 0 . 162 2 . )87 1 . 2 49 
2 9 1. 4)9 2 . 670 1. 4 4) 2 . 532 2.261 1 . 05 4 1. 421 0.))6 
30 ) . 595 0·912 0 . 662 0 . 495 1 .496 0 . 672 
31 ) . 000 2 . 152 1 . 228 1.17 4 0 . 807 1. 221 1 .1 01 
) 2 ) . 480 2 .4 90 0.460 0 . 260 0.640 0.5 40 0.790 0 . 280 
)3 1 . 93) 2 . 240 1. }6) 2 . 014 1 . 502 0 . 639 1 · 907 
)4 2 . 495 1. 957 1. 637 0 . 251 0.404 0 . 679 0 . 623 0 . 62) 
) 5 1.144 2 . 6)8 0 . 544 1. 7)0 ) . 210 1. 296 
) 6 
Table III.2 
SUMMARY OF AMPLITUDE DATA IN TABLE III.1 
Ari thmetic Standard deviation Coverage Mean amplitude 
mean weighted by 
coverage 
a uni ts a units % of AM % a uni ts 
B1 +2.361 0.680 28.8 100.0 +2.361 
Sl - 2.100 0.839 39·9 9 4 . 3 -1.980 
B2 +1.127 0.455 40.0 94. 4 +1.064 
S2 -0.933 0.545 58.4 63.9 -0.596 
B3 +0 . 874 0.663 75.9 47.2 +0.413 
S3 -0.914 0.574 62.8 86.1 - 0.787 
Bh +1 . 280 0.624 48.8 94,4 +1.208 
S4 -1. 085 0.490 45.2 94 . 4 -1.024 
AM of employment and 
other indicators 
Employment Other 
a uni ts a uni ts 
+2.016 +2.519 
- 2.576 -1.861 
+1.124 +1 .062 
-0.651 - 0.976 
+0.874 
-0.800 
-0.987 
+1. 359 +1. 236 
-1. 222 - 1.010 
0\ 
N 
J 
6J 
adopted in table III.2, exceeds one standard deviation. 
The weakest disturbance is unequivocally that which 
resulted in BJ : S2 and BJ 
are also dubious, especially 
the former. 
The relative dispersion of the amplitude 
distributions is below 50 per cent for those reference 
points about which, on all other grounds, there is no 
doubt. The relative dispersion of 75.9 
taken in conjunction with a coverage of 
per cent for B
J
, 
47 per cent and 
the very dubious chronological evidence reported in the 
previous chapter, seems to rule out this reference point 
from any serious consideration. S2 is almost equally 
improbable. Despite the wide dispersion of SJ' however~ 
it is perfectly clear that most indicators did, in fact, 
reach a definite trough (with or without trend), 
somewhen between the middle of 1957 and the end of 1959; 
and that although this is most evident in the employment 
series, the mean relative amplitude of all others was 
actually somewhat larger. 
When mean amplitudes are weighted by coverage, the 
importance of Bl is still further enhanced, and that of 
S2 and B
J 
reduced to insignificance. Ideally, perhaps, 
the cyclical maxima and minima of all series should have 
been incorporated in the distributions in defiance of 
the condition f(t) - g(t) > 0: this would almost 
certainly have lowered the means and widened the 
dispersion of the distributions for S2' BJ and SJ' 
whilst leaving the others virtually unaffected. Since 
nothing of importance to the later course of this 
history turns upon the precise values assigned to these 
points in table III.2, however, this calculation was 
o~nitted and weighting by coverage employed in its 
stead. 
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The discrepancy between the evidence of employment 
and all other indicators, aside from the trivial case of 
BJ , is most serious with respect to Sl and Bl . 
amplitude of employment series is 0.5 standard 
The mean 
deviations lower than the remainder at Bl , but 0.7 
standard deviations greater at Sl' It would seem from 
this that employment increased proportionately less 
during the boom, and fell proportionately more during 
the recession, than the general level of activity; 
presumably because of extreme tightness in the labour 
market between the end of the war and the beginning of 
1952. Apart from this, the relative aplitudes of other 
indicators, though more widely dispersed than those of 
employment series, afford a broadly similar view of the 
other three episodes. 
There is always a temptation, at later stages of an 
inquiry such as this, to extract more information from 
the processed data than the quality of its primitive 
. . t' f 1 serles can JUs 1 y. About the most than can be said 
about amplitude with any confidence (and even this must 
be subject to the theoretical assumptions considered 
above and the statistical qualifications set out in 
appendix A) is that Bl , say, was probably greater than 
B2 . The mean amplitudes of Band S points are ranked, 
in table III.J, according to each of the four criteria 
employed in this section. 
It would appear from this that B
J 
is unequivocally 
t "he weakest disturbance, and S2 and SJ next in strength. 
Bl seems on all counts to have been a larger boom (in 
1 Mitchell, W.C., Business Cycles (NBER, New York, 1927), 
261. 'The proposition may be ventured that a competent 
statistician, with sufficient c lerical assistance and 
time at his command, can take almost any pair of time 
series for a given period and work them into forms which 
will yield coefficients of c orrelation exceeding ±0.9'. 
Table III" J 
RANKING OF BAND S POINTS IN ORDER OF MEAN RELATIVE 
AMPLITUDE BY VARIOUS CRITERIA 
Rank. by: 
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AM of all AM weighted AM of AM of all 
indicat ions by coverage employme nt other series 
series 
Bl 1 1 2 1 
Sl 2 2 1 2 
B2 4 4 5 4 
s2 6 7 7 7 
B
J 
8 8 8 8 
SJ 7 6 6 6 
B4 J J J J 
s4 5 5 4 5 
terms of maximum amplitude) than e ither B4 of B2 " Sl' 
rather surprisingly, seems to have been a deeper trough 
than S4" Apart fr om this conclusion - whi c h is 
c onsist ent with the data considered in the remainder 
of this c hapt er - t he o ther results merely c onf irm what 
is already well-known to every student of the Aus tralian 
ec onomy. 
2 Period 
Given t h e reference points described and determined 
in c hapters I and II, there are four basic measurements 
of duration possible for each indicator in each episode, 
together with various others ar i sing out of interesting 
c ombinations of these . The measurements to be reported 
a re defined with reference to the nth epis o de for any 
series, and illustrated in figure 111.1 
(a) BOOM PHASE: I t o B ) 
n n ) 
(b) DOWNTURN PHASE: B to D ) Basi c n n ) 
( c ) RECESSIONARY PHASE: D to S ) measurements 
n n ) 
(d) RECOVERY PHASE: S to I 
n+l ) n ) 
Standard 
deviation 
units 
+ 
I 
n 
~ 
Figure III. 1 ANATOMY OF THE CYCLICAL COMPONENT 
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( e ) INFLATIONARY PERIOD: I to D . 
n n 
Sum of (a) 
and (b) . 
Sum of ( c ) 
and (d) . 
(f) DEFLATIONARY PERIOD: D to I I 
n n+. 
Sum of (b) 
and ( c ) . 
(g) RELATIVE DECAY PERIOD: B to S 
n n 
Sum of (d) 
for (n-l) t h 
(h) RELATIVE GROWTH PERIOD:S
n
_1 to Bn. 
episode and 
(a) f o r nth 
episode. 
The TOTAL PERIOD of any episode, In to In+l' is the sum 
of (a), ( b), (c) and (d). 
Ac c ording to the nomenclature favoured by the 
NBER, the four phases defined above are described as 
, expans ion ' , ' recession ' , ' contraction ' and ' revival ' I 
Becaus e of the emphasis place in this history upon the 
rate of growth, however, the words ' expansion ' and 
' contraction' have been reserved, respectively, for 
rising and falling regions of the growth-rate curve. 
Despite t h eir etymological inferiority, therefore, the 
terms defined in this chapter (which correspond with 
c urren t Aus tralian usage) will be used throughout the 
thesis. 
Specific cycle reference points reported in chapter 
II were u sed to obtain estimates of these phases and 
periods for each of the 36 indicators. Lengths of the 
four periods were measured directly rather than by 
adding the appropriate phases. For any individual 
indicator this makes no difference, of course, but 
sin ce not all of the possible reference points are 
displayed by each, the sum of the means may not equal 
the mean of the sums. The more c losely these two 
measures agree, the more reliable the evidence for any 
estimate of period length. 
I Burns and Mitchell, op. cit., pass im, following 
Business Cycles. 
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A further cross-check can be made by comparing the 
means of the intervals between reference points with the 
number of m9nths between reference cycle dates 
established in chapter II. If each indicator yielded 
all 33 of the reference points from II to 15 then the 
intervals between reference cycle dates would be 
identical with the means of the corresponding 
distributions of specific intervals. As this is not 
the case, a discrepancy between alternative estimates 
of mean interval may arise, the size of which depends 
upon the extent to which the mean reference point dates 
of those series indicating both termini of an interval 
diverge from the mean dates of all indications at each 
t . 1 ermlnus. The nearer all specific cycle dates to their 
corresponding reference cycle dates, therefore, the 
smaller this discrepancy will be. Substantial 
agreement between the estimates of mean interval will 
therefore confirm both the dating proposed in the last 
chapter, and the phase-length proposed in this. 
The results of these investigations are set out in 
table 111.4. Intervals between corresponding reference 
cyole reference points are enclosed in brackets for 
comparison. Standard deviations of each distribution 
of specific intervals are shown in parentheses below 
the corresponding mean. 
With the exception of the relative decay period in 
the Second Episode, there is agreement within three 
months or less between the alternative estimates of 
mean interval. In the First and Fourth Episodes, except 
for the relative growth period in the latter, the 
agreement is within one month. 
1 S . ee appendlx c.6. 
Table III. 4 
SUMMARY OF MEASUREMENTS OF DURATION 
Months 
I II III IV 
BOOM PHASE: I to B 18 [ 18 J 11 [ 11 J 4 [3 J 11 [10J n n (5.7) (5.5) *(4.4) (4.1) 
RELATIVE GROWTH PERIOD: S 1 to B Since 29 [27J 12 [9 J 23 [2Q J 
n- n 1948 (8.5) *(7. 4 ) (6.0) 
DOWNTURN PHASE: B to D 10 [10 J 14 [ 12 J 7 [6 J 9 [9 J n n (4.9) *(7.5) *(7.0) *(5.3) 
INFLATIONARY PERIOD: I to D 29 [ 28J 25 [ 23 J 9 [9 J 19 [19J n n (6.4) ( 7 . 7 ) *(6.5) (6.3) 
RECESSIONARY PHASE: D to S 8 [9 J 7 [ 5 J 10 [ 11 J 6 [6 J n n 
*(4.6) *(4.6) *(6.9) (2.8) 
RELATIVE DECAY PERIOD: D to S 19 [19J 21 [17 J 15 [17J 15 [15 J 
n n (6.6) (9.5) *(8.0) ( 5 .2) 
RECOVERY PHASE: S to I 
n+1 17 [16J 8 [ 6 J 12 [10 J 15 [ 14 J n (5.8) *(5.0) (5.7) ( 7 . 5 ) 
DEFLATIONARY PERIOD: D to I 
n+1 25 [ 25J 13 [ 11 J 21 [21 J 21 [20 ] n (7. 6 ) *(8.0) (9.5) (7. 4 ) 
Figures enclosed in [brackets] are numbers of months between corresponding reference cycle points. 
Figures enclosed in (parentheses) are standard deviations of mean duration. 
* Standard deviation exceeds 50 per cent of mean. 
0\ 
\D 
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Standard deviations exceed 50 per cent of mean in 
one case both in the First Episode (recessionary phase) 
and in the Fourth (downturn phase). Distributions are 
less well concentrated in the two middle episodes, 
particularly the Third, in which only the recovery phase 
and the deflationary period seem at all plausible. 
Three conclusions are suggested by these results. 
First, the agreement between alternative estimates of 
mean interval is high enough to allay serious doubts 
about the dating proposed in chapter II. Very little 
difference to chronology would result if reference 
cycle reference points were nominated by measuring the 
appropriate mean interval from some datum point. It 
may safely be assumed that what applies to I, D, Band 
S points applies equally, in t his respect, to P, T, C 
and E points. S econdly, the evidence for duration in 
the First and Fourth Episode s is markedly superior to 
that in the Second and Third. About the latter, it is 
impossible to say anything at all meaningful except, 
perhaps, that for about one and three quarters of a 
year most indicators were generally below their trend 
values, and that for the second half of this period 
there were signs of recovery. Thirdly, it would appear 
that there is rather less agreement, in all episodes, 
as to the downturn and recessionary phase than as to 
the recovery and boom phases. The 36 indicators used 
in this study, that is, tend to move in unison when 
increasing relative to their trends, but somewhat less 
so when relatively decreasing . 
The first two of these c onc lusions permit some 
further tentative comparisons to be drawn between the 
first and Fourth Episodes. In the First Episode, the 
boom phase and inflationary period were longer, the 
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downturn phase about the same, the recessionary phase 
and relative decay period period longer, and the recovery 
phase and dellationary period at least as long, if not 
longer. By most measurements of duration, therefore, 
the First Episode was a more serious departure from the 
trend of growth than the Fourth. Comparisons for the 
Second Episode boom, for what they may be worth, suggest 
that its boom phase was similar to that of the Fourth 
and its inflationary period intermediate between First 
and Fourth: its relative growth period seems to have 
exceeded two years as against various estimates of 23 
and 20 months for the Fourth Episode. No comparisons 
between the later stages of the Second and other episodes 
seem very profitable. 
3 Mean Phase Gradient 
Estimates of phase length and amplitude may be 
combined in a third measure, the MEAN PHASE GRADIENT 
(MPG) , defined as the ratio of maximum amplitude to 
phase length. In figure 111.1, MPG for the boom phase 
of the (n+l)th episode is illustrated by the tangent of 
the angle 8 . Analytically , MPG is an approximation to 
dS·l the average value of dt S over the range of t defined 
by the phase, and can be thought of as the difference 
between actual and trend growth-rates. Since its value 
for history lies chiefly in providing a further means of 
comparing episodes, however, it is more c onveni e nt to 
measure it in standard deviations Eer annum. The 
average MPG for the set of indicators can then be used 
as an index of the relative 'steepness' of a phase. If 
MPG in the recovery phas e were greater in the First than 
in the Fourth Episode , for example , this would be 
evidence of a relatively faster rate of recovery after 
the earlier recession. 
There are evident ly three possible ways of 
est ima ting MPG for any phase: 
(a) fro m the mean of specific MPGs; 
(b) by the ratio of mean amplitude to mean phase 
lengths; 
(c) by the ratio of mean amplitude to reference 
cycle phase lengths . 
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Comparison of the three estimates would afford furt h er 
information as to the agreement between indicat ors. 
Partly because of t h e hi gh degree of agreement between 
mean phase lengths and reference cyc le phase lengths 
already reported, but chiefly because MPG is a rather 
unimportant measure, this was omitted. Only the sec ond 
of the three computations was performed, t hough with 
a lternative assumptions as to mean amplitude. The 
results are set out in tables III.5 and 6. 
Table III. 5 
MEAN PHASE GRADIENTS ASSUMING MEAN AMPLITUDES 
WEIGHTED BY COVERAGE 
Gradient measure d in standard deviations per annum 
I II III IV 
BOOM PHASE 
amplitude +2.361 +1 . 064 +0.413 +1.208 
duration (months ) 18 11 4 11 
GRADIENT +1. 57 4 +1.161 +1.23 9 +1.318 
DOWNTURN PHASE 
ampli tude 
-2.361 -1.064 -0. La3 -1. 208 
duration 10 14 7 9 
GRADIENT -2 . 833 -0.912 - 0.708 -1.611 
RECESSIONARY PHASE 
amplitude -1.980 -0.5 96 -0.787 -1.024 
duration 8 7 10 6 
GRADIENT 
-2·970 -1.022 -0.944 - 2 . 048 
RECOVERY PHASE 
amplitude +1.980 +0 . 596 +0.787 +1.024 
duration 17 8 12 15 
GRADIENT +1. 398 +0. 8 94 +0. 787 +0.819 
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Table 111.6 
MEAN PHASE GRADIENT ASSUMING UNWEIGHTED MEAN AMPLITUDES 
Gradient measure d in standard deviations per a nnum 
I II III IV 
BOOM PHASE 
amplitude +2.361 +1.127 +0.874 +1. 280 
duration (months) 18 11 4 11 
GRADIENT +1.574 +1 .229 +2.622 +1. 396 
DOWNTURN PHASE 
a mpli tude 
-2.361 -1.127 -0.874 -1.280 
duration 10 14 7 9 
GRADIENT 
-2.833 -0.966 -1.498 -1.707 
RECESSIONARY PHASE 
a mpl itude -2.100 
-0·933 -0.914 -1. 085 
duration 8 7 10 6 
GRADIENT 
-3.150 -1.599 -1.097 -2.170 
RECOVERY PHASE 
amplitude +2.100 +0·933 +0. 914 +1. 085 
duration 17 8 12 15 
GRADIENT +1.482 +1 . 399 +0.914 +0.868 
With the possib l e exception of the recovery phase, 
the data for the Third Episode are almost certainly 
worthless under either assumption. The use of weighted 
amplitudes is apparently more plausible, however, in 
that it reduces the mean of those phases for whi ch the 
evidence on all other grounds is weak. According to 
th i s assumption, the MPG of e ach phase in the First 
Episode was greater than that of corresponding phases 
in any other episode: the First Episode boom was 
steeper and recovery faster than in any later period. 
The Fourth Episode boom was about as long but 
steeper than that of the Se c ond Episode, and its 
downturn and r ec essionary phases shorter and less 
serious than the First. The recovery, however, was 
almost as long as that of the First Episode, and longer 
than that of the othe r two, but its speed of recovery 
was slow at +0 . 819 standard deviations per annum. It 
is possible that the length and sluggishness of the 
Fourth Episode recovery, rather than the quantitative 
seriousness of its recession, was a large cause of the 
concern it seems to have occasioned. 
4 Total Disturbance 
Discrete approximations to A were provided by the 
ANALYSIS program: for each series, deviations from 
trend - measured in standard units - were summed for all 
possible I-to-D and D- to-I intervals. The specific 
total disturbances for each episode and each indicator 
so obtained are measured in standard deviation months. 
A value of +14 for the inflationary period of the Fourth 
Episode, for example, indicates that aggregate demand 
potential supply by, say, 14 standard deviations for 
one month, or 1.4 standard deviations for ten months, or 
some other c ombination yielding the same area and 
indicating, therefore, the same total excess demand 
effect on price level. 
No attempt was made to estimate A(S2)' A(B J ), or 
Inspe ction of the graph of trend-free Retail 
Activityl suggested that the aggregate effect of the 
various oscillations observable in many other series 
between D2 and 14 may well have averaged out at zero. It 
will be s hown in chapter X that chronological information 
from within this period is not without value to the 
historian: because of the extreme unreliability of 
reference points I J and DJ , however, it is impossible 
to determine which of the many positive and negative 
deviations from trend from 1956 to 1959 ought to be 
included in any estimate of total disturbance. 
1 See figure B.20 
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Specific total disturbances were recorded for the 
three well-marked booms and the two well-marked 
recessions, therefore, and averaged to produce the 
res pe ctive values of MEAN TOTAL DISTURBANCE (MTD). 
Standard deviation, coefficient of variation and 
coverage were calculated for each distribution, as in 
the case of the other measures reported above. A final 
index of the relative seriousness of booms and slump s 
was calculated by dividing MTD into the appropriat e 
mean period length to p roduce an average amplitude of 
disturbance for the p eriod. The results of these 
computations are dis played in table III.7 . 
The general conclusion which emerges from t h ese 
data has already been suggested by each previous measure; 
that the First Episode was by far the most serious 
disturbance to steady growth, both in its po sitive and 
negative periods, than any other in post-war Australian 
history. On t h e evidence or the 36 monthly indicators, 
the First Episode boom and slump were unquestionably of 
greater amplitude and longer duration than the Second 
Episode boom, or the Fourth Episode boom and slump . It 
a ppears, moreover, that the seriousness of fluctuations 
has tended progressively to diminish: in terms both of 
the period and amp litude the First Episode boom was 
greater than the Second, which in turn was greater than 
the Fourth. The weakest of all the clearly marked 
disturbances was the latest, the Fourth Episode slump, 
notwithstanding the considerable publicity which attended 
it. 
Table 111.7 
MEAN TOTAL DISTURBANCE AND RELATED DATA 
1 2 3 4 
MTD Standard Coefficient Coverage 
deviation of 
of MTD variation 
1-;.-2 
SDMs SDMs % % 
INFLATIONARY PERIODS 
Episode I +35 . 3 15·0 42.5 96.8 
II +18 .6 8.2 44.0 78.1 
III 
IV +14.4 9·2 63.9 87 .5 
DEFLATIONARY PERIODS 
Episode I -31. 8 12.4 39·0 83.9 
II 
III 
IV -13.0 5.8 44.6 78.1 
5 
Mean 
period 
months 
29 
25 
19 
25 
21 
6 
Average 
amplitude 
1-;-6 
SDs 
+1.217 
+0.744 
+0.758 
-1.272 
-0.619 
-..J 
0\ 
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5 Relation between Trend-Cycle and Growth-Rate Curve 
The chronological relationship between the trend-
cycle and the growth-rate was determined by measuring 
the intervals between I and C points, and between D and 
E points. As with the measurements of duration reported 
in section two of this chapter, alternative estimates 
were available: from the mean of specific intervals, and 
from the intervals between reference cycle points. 
are shown in table 111.8, together with standard 
deviations and coverage of the specific interval 
distributions. 
Both 
According to this evidence the points of inflexion 
of the trend-cycle (points C and E) seem generally to 
occur within about six months of the dates at which it 
intersects with trend, and in many cases points I and C 
and p oints D and E are virtually coincidental. The 
distributions of specific interval are rather widely 
dis p ersed, however, except for the interval Dl to E l , 
and the uninteresting case of I J to CJ . 
There appears to be some tendency, however, for 
C p oints to ~ I points by a few months; but for E 
points, on the other hand, to lead D points. To put 
this another way, the average interval between peaks 
and troughs of the growth-rate curve seem to be somewhat 
shorter than that of the inflationary period with which 
they are supposed to correspond. This is especially 
marked in the two most important episodes: Cl to El is 
eight or nine months shorter than 11 to Dl ; and C4 to E4 
seven months shorter than 14 to D4 . 
Table III.8 
RELATION BETWEEN CHRONOLOGY OF TREND-CYCLE AND GROWTH-RATE CURVE 
Months 
I to C D to E 
Mean Mean 
interval Reference interval Reference 
Episode (standard cycle Coverage (standard cyc l e 
deviation) inte r val devia tion) interval 
I + 8 +9 90.3% 0 0 
(8 . 6) (2.0) 
II 0 - 2 78.2% -4 - 2 
(7.2) (6 . 6) 
III - 2 +3 31. 3% +2 +3 
(2 . 4) (8.0) 
IV +5 +5 84.4% -2 - 2 
(4 . 9) (4.6) 
Coverage 
83.9% 
62.5% 
50.0% 
87.5% 
--1 
00 
This discrepancy is best explained by supposing 
that the statistical trend lies uniformly below the 
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hypothetical growth-path of potential output. If this 
were the case, the level of activity could continue to 
rise for a few months after passing the so-called point 
of Inflation before labour and capacity shortages began 
to retard the rate of expansion. During the downturn 
phase, on the other hand, resources would become 
available some months before the so-called point of 
Deflation. In chapter XI it will be shown that something 
of this kind seems actually to have happened during the 
boom phase of the Fourth Episode at least: referenc e 14 
occurred in August 1959 while there was still 
considerable spare capacity in many industries; reference 
C4 did not come until January 1960, however, by which 
time, according to Department of Trade surveys, full 
capacity operation was wide -spread. Evidence for the 
degree of capacity operated is scanty before the late 
1950s, but the theory of a uniformly displaced tre nd is 
not unreasonable. The trend, by definition, is the 
average growth path of actual output. Over periods such 
as that of this history, there is unlikely to be 
consistent divergence of actual from potential output . 
It is not improbable, however, that the former could 
run consistently below the latter in an e c onomy in 
which private investment is undertaken in advance of 
expected market growth, and in whi c h ove rtime and 
multi-shift working are exceptional . 
If such has been the c ase in Australia since 1948, 
then the results of this chapter must be accepted with 
even more caution than would in any event have been 
prudent. Inflationary periods are probably shorter, and 
amplitude of booms smaller, than the results of the 
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indicator analysis suggest. Deflationary periods are 
probably longer, on the other hand, and the amplitudes 
of slumps larger. The relative magnitudes in booms and 
slumps- of the index of total disturbance would be 
seriously altered, though mean phase gradients would 
be left much the same. If the only correction re quired, 
however, were the upward displacement of all trends, 
with no other change in their functions or parameters, 
then the conclusions of this c hapter as to the 
comparison betwee n e pisodes would continue to stand. 
The First Episode boom would remain t h e largest, and the 
Fourth Episode slump would still appear l ess ser ious 
than that of the First. The apparent tendency for 
oscillation to diminish in both amplitude and period, 
moreover, would be unaffected. 
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Chapter IV 
THE TREND OF ECONOMIC ACTIVITY, 1948 TO 1964 
The extraction of B from each of the 36 monthly 
indicators yields information about trend and seasonal 
components as by-products. This chapter will consider 
the former. Chapter V will report the evidence for 
seas onal variation. 
Use of a log-quadratic trend allows two 
measurements to be made of the average course of a time 
series. The median value of its first derivative 
supplies the average proportionate growth-rate: that 
which is commonly derived from the slope of log-linear 
regression line. The sign and magnitude of the third 
parameter defines the curvature of the trend. If the 
coefficient of t 2 is positive, the trend will be concave 
and vice versa. 
It has been shown that the first derivative of the 
log-quadrati c trend is the linear regression of 
proportionate growth-rate on time. l The slope of the 
growth-rate trend (twice the coefficient of t 2 ) is thus 
a convenient measure of curvature, and one the 
significance of which for Economics is easy to interpret . 
If trend growth-rate is declining at 0.5 percentage 
points per annum, for example, we know that the 
indicator has a convex trend with a curvature five times 
that of a series the trend growth-rate of which is 
declining at only 0.1 percentage point per annum. 
1 S . C 1 ee appendlx . . 
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Tabl e IV .l sets out t h e average growth-rates and 
curvatures for each of t h e indicators. Data were not 
reported for t h e four price-inflation series because of 
t h e ir different treatment. The trend o f RV - RU was not 
calculated since t h e only purpose of this series was t o 
obtain dating of the cross of Va canc ies on Unemployment. 
In order t o illustrate t h e various s lopes of t h e growth-
rate trends, growth rates at January 1950 and 1960 are 
shown t ogether. The meas u re ment o f curvatu re - annual 
change in trend gr owth -rate in percentage points - is 
simply the difference between these two values divided 
by ten. 
It appears t hat average growth rates between 
January 1948 and December 1964 varied wide l y. The 
fastest growing indi ator, P ersons Receiving Unemployment 
Be nefit , increased at an average c ompound rate of 26.88 
per cent per annum. The slowest growing indicator, 
Males' Regi stered Vacancies , declined at an average rate 
of 8 .75 per cent per annum. Fourteen of the indicators, 
however (44 per cent) grew at average rates between 
+2 .01 per cent and +8 .0 per cent per annum. The median 
growth-rate was +4 . 35 per cent per annum and the 
arithmetic mean +4.91 per cent per annum. 
Arithmet i c means of trend growth-rates at January 
1950 and 1960, respectively +4 . 69 and +5 . 26, suggest 
that t h e average curvature of the whole sample is slight. 
This is confirmed by t h e low values of annual change in 
grow t h -rate obtained from central measures of the 
specifi c curvatures. Median curvature i s slightly 
c onvex, at -0.067 perc entage points per annum; mean 
curvature slightly concave, at +0 . 058 . Spe c ifi c 
curvature s are very wide l y distributed , however, fr om 
extreme c onc avity (Fe males ' Registe re d Vacanc ies, +2.330 
8J 
Table IV.1 
LOG-QUADRATIC TRENDS OF TIlE THIRTY-SIX INDICATORS 
AvpratJf' GrO\\'th-ra CC' at: Annual change 
lfl'O\"t.h-rfi 1..(-> JAN 50 JAN 60 in growtll - rate 
?> V· a . % p.a. % p.a. perc cntage 
points p . a . 
LA TOLl"! t Em,JloYflu;'nt I O.S. • 1.75 +2.07 +1·5J -C.054 
18 N.S. .2.07 
2 Pri v ... \ te ~t._dcs +1.56 +2.29 +0.914 -0. l J5 
J Females +1. 35 +1.40 +2 . 2J ,0.C8J 
4 Factory Nales +2.07 +2.86 +: .52 -0 . 1J4 
5 Females +1.61 +1.10 + 1 .96 +0.086 
f Commt'rcc Persons +1. 72 +2.11 +1.l+o -0.071 
7 RU, .\Iales +10.95 +17.08 +7 . 72 -0.9J6 
8 Females +16.20 +25.56 + 11. Je -1. IIl8 
9 RV, Males -8.75 -21.48 -0.91 +2.057 
10 F'p!Il<'llps 
-7 · 88 -22.22 +1.0R +2 . JJO 
11 Uneulp!I)YIIlf'nt Bpnt=>fit +2(,. S8 +JJ.8J +22·J7 -1.146 
12 ANZ Bank Index + '5.1)1 +5.)7 + 5 . 46 -0.011 
IJ New Car ReGi:o, t.ra 1.100::; +C).22 +14.69 +6.80 -0 . 789 
14 Total EJectrl.city +~.87 +9·J2 +8 · 57 -0.075 
15 Rail-frel.ght. T H +2.05 -0 . 85 ~l • . 51 +0 . 5J6 
16 Private Building ActivlLy .5 . 8J +6.56 +5.JJ -0.122 
17 Construction Cos t Inria t ion 
18 Wholesale Trade - Volume +4.5J +2 · 51 +5.92 +0. Jill 
19 Wholesale Prl.ce Lnrla t ion 
20 Re tai 1 Trade 
-
Volume +2.64 +J . 05 +2.J8 -0.067 
21 Retail Price Inf"latJ.on 
22 Postal Act.lvity +10.87 +14.58 +8.88 
-0 · 570 
2J Banking Activity - Volume +6.08 +1·97 +8.40 +0.6 43 
24 Volume of MonE'Y +'; . 77 +8 . 22 +!, .14 -0.408 
25 Curr~nt. Deposjt.s +4.},; +12.0) 
-0·57 -1. 260 
26 Fixed +7 · 00 +0.23 +11 . 85 +1.162 
27 Ban.king Act.ivity - Value +9·85 +13·39 +7 . 79 -0 . 540 
28 Share Price lndex ,6.28 +0·55 +10.J6 +0.981 
29 Export.s - Volum(~ + j. 60 +2.4) +7.81 +0.5J8 
30 Export. Pric~ Index -1.28 +2 · 76 
-J · 9J -0.669 
Jl Imports 
-
Volume +2.70 +2.47 +2.85 +0.038 
32 Import Price Infla tiol" 
)J International Reserves +0.25 
-9·JO +4.7J +1.40) 
J4 Gross Trrmi.gration +1. 68 -0.68 +).00 +0.368 
35 Gross Emlgl~'l Lion +8.77 +.11.14 +7 .49 -0.365 
J6 RV - RL' 
flEDIAN +4.35 +2.76 +4.73 -0.067 
ARTTHJ'.tE'TTC r-IEAN +'1.91 +,1,.69 +5.26 +0.050 
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Table IV.2 
FREQUENCY DISTRIBUTION OF SPECIFIC AVERAGE GROWTH-RATES 
OF THE MONTHLY INDICATORS 
~ p . a. 
Class Frequency 
Up to -4.00 2 
-4.01 to +2.00 8 
+2.01 to +8.00 14 
+8.01 to +14 .00 6 
+14 .01 to +20 .00 1 
+20.01 and above 1 
percentage points per annum) to extreme convexity 
(Females' Registered Unemployment, -1.418 percentage 
points per annum). Table IV .J sets out the ranking of 
indicators by curvature in three arbitrarily chosen 
classes. The middle class, 'approximately linear 
trends ' , contains t hos e indicators the curvature of 
wh i ch lies between +0.150 and -0.150 percentage points 
per annum. These limits imply that trend growth-rate 
will no t differ by more than ±2 . 55 perc entage points 
between the termini of the 17 year period of this 
history. Those lying outside the limits are described 
as 'strongly' concave or convex . 
It is seen from table Iv . 4 that curvatures, like 
average growth-rates , are distributed approximately 
symmetrically about t h eir mean , with about a third of 
the sample lying within the c lass containing the mean 
and median. Preliminary consideration of these data 
suggests the possibility that the average growth rate 
of the general level of activity might lie somewhere 
between four and five per cent per annum, and that the 
curvature of its trend is negligible . Before going on 
to examine this conclusion more critically , however , a 
second look at spe c ific growth-rates and curvatures is 
called for. 
Table IV . 3 
CLASSIFICATION OF INDICATORS ACCORDING TO CURVATURE 
OF LOG-QUADRATIC TREND 
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Annual change in 
growth-rate 
(percentage points 
p. a. ) 
Strongly concave trends 
RV , Females 
RV , Males 
International Reserves 
Fixed Deposits 
Share Pri ce Index 
Banking Activity - Volume 
Exports - Volume 
Rail Freight TIM 
Gross Immigration 
Wholesale Trade - Volume 
Approximately linear trends 
Factory Employment , Females 
Private Employment, Females 
Imports - Volume 
ANZ Bank Index 
Total Employment 
Retail Trade - Volume 
Commerce Employment 
Total Elictricity Generated 
Priva te Building Activity 
Factory Employment, Males 
Private Employment , Males 
Strongly convex trends 
Gross Emigration 
Volume of Money 
Banking Activity - Value 
Postal Activity 
Export Price Index 
New Car Registrations 
RU , Males 
Unemployment Benefit 
Current Deposits 
RU, Females 
Table Iv . 4 
+2 . 330 
+2.057 
+1.403 
+1.162 
+0.981 
+0.643 
+0.538 
+0 . 536 
+0.368 
+0.341 
+0.086 
+0.083 
+0.038 
-0.011 
-0.054 
-0.067 
-0.071 
-0.075 
-0.122 
-0 . 134 
-0.135 
-0.365 
-0.408 
-0.540 
-0.570 
-0 . 669 
-0 . 789 
-0.936 
-1.146 
-1.260 
-1.418 
FREQUENCY DISTRIBUTION OF SPECIFIC CURVATURES 
OF THE MONTHLY INDICATORS 
Class 
+1. 750 and 
+1.250 to 
+0.750 to 
+0.250 to 
-0.250 to 
-0.750 to 
-1. 250 to 
up to 
over 
+1.749 
+1 . 2 4 9 
+0 ,749 
+0 . 249 
-0 . 240 
-0 .7 49 
-1. 249 
Perc entage points p . a . 
Fre quenc y 
2 
1 
2 
5 
11 
5 
J 
2 
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Comparison of tables IV . l and IV . 3 suggests that in 
some cases, at leas t , those indi c ators with strongly 
concave trends are also t hose with low average growth-
rates, and vice versa . Regis tered Vacancies , for 
example, have t h e lowest average growth rates (actually 
negative) , but the mos t strongly c oncave (upward curving ) 
trends. The same is true in reverse for the unemployment 
series, and for New Car Registration , Postal Activity 
and Banking Act ivity - Value , all of which have growth-
rates much higher than average , t oge t h er with strongly 
convex (downward curving) trends . 
Figure IV . l shows a scatter of curvature against 
average growth-rate for the sample . A regression line 
was fitted by least squares having t h e shape . 
Y = -0 . 07lX + 0 . 413, 
with a correlation coefficient of -0 . 53 and a standard 
error of 0 . 756 percentage points per annum . If t h e 
sample c ould be c onside red as random so far as the 
distribution of trends were concerned , the correlation 
would be significant at t h e one per cent level . For 
the monthly economic time series of the post-war , 
Australian economy , 28 per c ent of the ~ariation in 
\ 
curvature could be explained by a relation between 
curvature and average growth-rate . 
It will be observed t ha t t h e regression line of 
curvature on growth-rate cuts the X-axis at +5 . 82 per 
cent per annum . In terms of the postulated relationship , 
that is , an average rate of growth of this value is 
associat ed with growth-rate stability . An e c onomic 
quantity growing at a faster average rate from 1948 to 
1964 would tend t o reveal a de c lining growth-rate trend: 
one with a lower average growth- rate a rising growth-
rate trend . There is some sign , that is to say , of a 
Figure IV. 1 CURVATURE OF LOG-QUADRATIC TREND AGAINST AVERAGE 
GROWTH-RATE 
+ 
+ 
y = -0.071X T 0.413 
-10 
t 
y 
ANt\UAL CHANGE 
OF GROWTH-RATE 
Percentage 
points p . a. 
+1.0 + 
+ 
t 
+ 
T 
+ 
-1.0 
+ 
t 
+ ... 
+ 
1" 
+ 
}\ CONCAVE TRENDS 
I 
I 
I 
. AVERAGE GROWTH RAT E X 
1+20 
1 , 
I 
Y CONVEX TRENDS 
% p.a. 
+ 
00 
--J 
convergency of long-term growth-rates to a value of 
+5 . 82 per ce n t per annum 
88 
The dispersion of points about t h e regressi on line 
is very wide, howevero Assuming ~ once again , t hat we 
have a random sample o f log-quadratic trends, 95 per 
cent prediction limi ts for curvature wh en growth-rate 
is at the mean value of +4 .91 pe r cent per annum o ccur 
at +0 . 342 and -0 .214 percentage points per annum . 
Alternative ly , therefore , there i s a . 95 c hance that 
the value of average grow t h -rate associated with 
(virtually) zero c urva t u re lies between +1 . 00 and +8.83 
per cent p er annum . The value of +5 82 per cent per 
annum at which , ac c ording t o the regressi on . growth-
rate is stable , does not differ significantly from t h e 
sample mean . 
Subje ct t o the assumption of randomness, it i s 
therefore permissible to say t ha t t h e c onvexity of a 
trend increases as specific average growth-rate li es 
below sample-mean average growt h- rate; c onversely for 
concavity; and t ha t zero curvature (or stable growth-
rate) will be asso c iat ed with sample-mean average 
growth-ra te wi t h a margin of error of about four 
percentage points eith er side of the mean. 
The economic interpretat ion of t h is result is 
straightforward , Assuming that the mean average growth-
rate provides an estimate of t h e rate of growth of the 
general leve l of activity , quantities growing faster 
than average for the whole economy tend to grow at a 
diminishing rate, those growing more slowl y than t h e 
econo my as a whole tend to grow at an ac ce l erating rate . 
The mathematical impli c ation of this relationship 
is t ha t the se c ond and third parameters of the log-
89 
quadrati c trend are funciionally related. For t h e jth 
indicator, 
Log a .=a.+ b.t 
J J J 
2 
+ c . t 
J 
b. + 2c . t. (By differentia ting 
respect to t ) J J 
with 
But since 2c j = kl - k 2i j (from the regression equation) 
and the average growth- rate of the indicator, 
g. = b . + C . • t 
J J J n 
(t being t h e time-period of this history), 
n 
then C. = A - B . b. 
J J 
when A = k l / (2+k2 "tn ) 
B = k 2 /(2+k 2 · t n ) 
Although t hi s may hold for a decade or so it is 
evidently self-contradict ory in ihe long run. An 
indicator with a lower-than-average growth-rate and a 
concave trend would eventua~ly have an above-average 
growth-rate. I f t h e relation were real ly valid it would 
b e necessary to re-write with g. as a function of t ime. 
J 
But this would i mply a non-quadrati c trend: essential l y 
one the first derivative or which was asymp totic at 
some value of average growth- rate. 
It would seem from this, in o t h er words, t h at a 
log-quadra t i c, t hough superior to a log-linear , is not 
the best trend to f it to economi time-series in which 
t h ere is a convergence of growth-rates upon the average 
for the economy as a whole. Ideally . an equation of 
t h e form: 
Y = (a+bt)exp(A+Bt) 
migh t be best, since 
2Y . .l = 
dt Y 
b 
a+bt 
+ B 
where B (whi c h may be equal to, greater or smaller than 
the initial growth rate , b/a) is the growth- rate 
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asymptote. This suspicion is confirmed by the appearance 
of several of the graphs in appendix A: for those with 
strongly curvilinear fitted tre nds it sometimes appears 
that an asymptoti curve would afford a more reasonab le 
summary of growth-rate than an inclined straight line . 
This discovery was made at an advanced stage in 
the research , after the ANALYTICAL program had been 
prepared and used to analyse the 36 indicators . Even 
had time been available for re c al culation of trends , 
however, it is doubtful whether mu h profit would have 
been gained . To begin with , it has already been seen 
that many of the series have approximately log-linear 
trends: the parameter b in the j ideal i equation , that 
is , would simply vanish . So far as the curvilinear 
trends are concerned use of the i ideal i equation would 
have resulted in some i flattening out ' of the trend at 
later stages of the period and this would undoubtedly 
have improved the estimates of daling and amplitude in 
the last four or five years . But apart :from 15 ' ~.nd 
the total disturbance A(S4) ' both of which would,~ave 
emerged mo~e clearly with lhe bett e r trend, 
c j . i . 
it doe s no t ' 
seem likely that any of the other measur s reported in 
chapters II and III would have been muc h c hanged. -:-
except that their dispersions might have been reduced 
in some ases. For these reasons and since the purpose 
o f the investigations reporLed in the first part of 
this thesis was rather to indi at e th questions to 
be asked than to supply answers to them , it did not 
seem necessary Lo pursue the matter further . 
Of considerably more importanc e than g eater 
refinement of trent - fitting is the eviden e for a trend 
in the general leve l of d c tivit y provid d by the 
indicators Acc ording to the data of t able IV . I . the 
91 
average growth-rate may be somewhere between four and 
five per cent per annum . According to t h e regression 
of curvature on growth-rate, t he trend of growth c ould 
be expected to be approximately log-linear at t hi s 
value. I t was remarked in chapter I t ha t the 'general 
level of ac tivity' i s taken to mean t hat quantity which 
could best be represented by a perfect monthly index 
of constant price GNP . Since no such index ex i st s, a 
direct c omparis on canno t be made with t h e evidence for 
dating and amplitude afforded by t h e sample . The trend 
of such an index, however, would not differ appreciably 
from than of an annual index of GNP if a sufficient 
number of years were con sidered. To t he extent t hat 
official annual estimates of c ons tant p r i ce GNP may be 
taken to approach the annual values of a 'perfect ' 
hypothetical index, therefore, a direct meas u re may be 
mad e of the trend of activity. Comparison with t h e 
indicators might then throw some light on the ability 
of t h e sample to represent the general l evel of activity. 
Official estima tes of GNP in Australia are 
continually rev i sed, and c hanges of up t o ±J per cent of 
GNP are no t uncommon . The latest source at time o f 
writing was Australian National Acc ounts , National 
Income and Expe nditure, 1948-49 t o 1964-65, issued by 
t h e Commonwealth Bureau of Census and Statistics (CBCS) 
in February 1966. Throughout t he t h esis this document, 
which will be referred to as National Accounts, is taken 
as the authoritative source of national income data. 
All dollar values have been c onverted back to pounds 
Aus tralian, however , since that currency and none other 
was used t h roughout t h e period of this history. 
Table IV .5 
GNP AT CONSTANT PRICES AS AN INDEX NUMBER , 
1956- 57 = 100.00 
At 1953-54 Erices At 1959- 60 pr i ces 
£ million Index No. £ million I ndex No. 
1948-49 3,693.5 71. 93 
1949-50 3,966.5 77.24 
1950-51 4,175.5 81. 31 
1951-52 4,291.0 83.56 
1952-53 4 , 260.5 82 . 97 
1953-54 4 , 519.0 88 . 00 5 , 266 . 0 88.44 
1954-55 4 . 772 . 0 92 . 93 5,576.0 93 . 65 
1955-56 5.021. 0 97 . 78 5 , 836.0 98.02 
1956-57 5 , 135·0 100 . 00 5 , 954 . 0 100 . 00 
1957-58 5 , 203.5 101 . 33 6 , 064 . 5 101 . 86 
1958-59 5 , 659 . 0 110 . 20 6 , 504 . 0 109 . 24 
1959-60 5 , 876 . 0 114 . 43 6,764.5 113.61 
1960-61 7 , 062 . 0 118.61 
1961-62 7,145 . 5 120.01 
1962-63 7 , 558 . 0 126.94 
1963-64 8,012 . 0 134.56 
Source: National Accounts. 
Linked 
index 
71. 93 
77 . 24 
81. 31 
83.56 
82.97 
88.00 
92 · 93 
97 . 78 
100 . 00 
101 . 86 
109.24 
113.61 
118 . 61 
120 . 01 
126.94 
134.56 
\D 
1\:) 
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Two sets of constant price accounts are provided: 
from 1948-49 to 1959-60 at ave r age 1953-54 prices , and 
from 1953-54 t o 1964-65 at average 1959-60 prices. In 
part II of the thesis , the first set of estimates is 
used in narra tive discussion of the first three episodes, 
the second set for the Fourth Episode . When, as in the 
present chapter , it is ne c essary to make comparisons 
over the e ntire period , the two series are linked at 
1956-57. Table IV . 5 shows the result of joining the two 
series in this way. 
It was demonstrated in appendix C.l that the least 
squares linear regression of growth-rate on time is the 
first derivative of the least squares quadratic 
regression of logari thmic quantity on time. The mid-
point of the growth-rate trend , therefore , is the 
average growth-rate of the series~ that which would be 
yielded by the slope of a linear regression of logarithmic 
quantity on time . It follows t ha t the average growth-
rate of a series may be estimated in two alternative 
ways: from the slope of the log-linear regression line 
or from the mid-point of the linear regression of 
growth-rate on time . But the latter is simply the 
arithme tic mean of the growth-rates . As it is much 
easier to cal culate the mean of a series of growth-ra tes 
than to fit a regression line, this latter method has 
been employed almost exclusively in this thesis . In 
the case of deflated GNP , however , both methods were 
used for comparison and illustration . 
The series of annual growth- r ates from 1949-50 vs 
1948-49 to 1963-64 vs1962-63 was cal c ulated by the 
usual formula , 
A linear regression of 6~ on time y ielded the equa t ion : 
6Y 
Y = 4 .299710 - 0 . 001464 t . 
I t may be se e n from this that t he average rate of growth 
o f GNP at constant pri es from 1948-49 to 1963-64 , as 
calculated by t ha t method (and also by t h e 'simple ' 
method of averaging growth-rat s) is +4 .29 per cent per 
a nnum ; and that t he curva ture of the log-quadrat i c trend 
of real GNP , at - 0 , 0015 percentage points per annum is 
virtually zero . The Vernon Committee and all others 
who h ave un ritically fit ted log-linear trends t o 
Australian output data since t h e war are t he reby j ustified. 
The experiments repo ted earlier in t hi s c hapter . 
more ove . a re c onfir med , The average rate of growt h of 
the 'general l eve l of a c tlvity' does lie in t h e near 
vicinity of the ampl e mean of +4 . 91 per cent per annum , 
and at that rate t h ere is no tendenc y eith er t o conc avity 
or c onvexity of trend . 
After t h e validity of fittlng a log-linear trend to 
GNP wa s proved . t hat operation was performed. The 
resulting regression , 
Lo g Y = 1 . 847 1 + 0 . 01 7 15 t 
with a v alue of R2 of - 992 and a standard error of 
. 00746 , y ielded an average c ompound r ate of growt h , 
dY 1 dt'y ' of 4 . 03 per cent per.annum . Ninety-five per cent 
confide n e limits for the coeffi c i ent of t imply a 95 
per cent c onfidence int rva1 for t he i mplied growt h -
rate lying between + 4 . 24 per rent per annum and + 3 82 
1 per cent per annum 
1 See Bl yth , C . A., ' An International Compa~is on of Tre nd , 
Acce l .eration and Varlatlon of Ra te of Growt h of 
P r odu tlvity' . Produ c tivlt y Me asurement Review 39: 
(Nove mber 1964)~9--- - _ . 
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The discrepancy between t h e two estimates arises 
!'J.y 
partly fr om t h e fact t ha t -y is a discrete approximation 
dY I 
to dt'y ' and partly fro m t h e inadequacy of the formula 
fly 
used to calculate When Y is a general ly increas ing Y 
function of time , t he deno minator Y
t
- l will be s maller 
than t h e mo re appropriate t (yfyt - l ) , and hence an upward 
bias will be imparted t o estimates of average grow t h-
rate c alcul ated by the simpl e method . Since t he whole 
obje ct of t h e simple method was to c ompute large numb ers 
of average grow t h-rates for purposes of r ough , o rder -
of - magni t ude c omparisons , however , no refinement of 
the denomina t or was introduced . All estimates of 
growth-rate made in this t h esis , therefore (excepting 
those derived from logarithmic trends . as in the case 
of the mon t hly indicators) . will be slightly biassed in 
the d irection of their sign . Comparisons between the 
growth-rates of two series in the same period , or 
those of t h e same series in different periods, will not 
be muc h affected by this distortion except in the case 
of v ery large positive or negative average rates . 
Chapter V 
SEASONAL VARIATION, 1945 TO 1964 
All series or empl oy me nt and unemployment, together 
with indicators of price, monetary series ( exc luding 
'Banking Activity') and International Reserves, were 
seas onally adjusted by the SIMPLE program. Under this 
method, proportionate deviations fro m a centred 12-month 
(or 4-quarter ) moving average are averaged and 
normalis ed over a period of five o r six years, and the 
resulting factors applied to the original data. The 
factors may be interpreted, with some reservations, as 
the average percentage deviation from trend-cycle 
resulting from seasonal fact ors in any month or quarter. 
A factor of 1.0527 for Dece mb er during the period 1 945 
to 1951, for exampl e, could be taken to mean that on 
average, over t h ese years, the indicator in question 
stood at 5.27 per cent above trend in December as a 
result of purely seas onal influences. 
A formidabl e literature has grown up, in the last 
two de cades, on the theory and practice of seasonal 
adjustment. l Easy access t o t h e electronic computer 
has fo stered a proliferation of subtle and esoteric 
methods for erasing t h e ' repetit i ve intra-annual 
f luctuations ' which are generally to be seen in economic 
1 See, for example: Shiskin, J ., 'S easonal Adjustment 
by Electronic Computer Methods', JASA 52:(1957), 415-
49; Ab e l, M.E., 'Harmonic Analysis of Seasonal 
Variation, with an Application to Ho g Production ' , JASA 
57:(1962), 655-67; Leong, Y.S., 'The Use of an Iterated 
Moving Average in Measuring Seasonal Variations', JASA 
57:(1962), 149-71; Hannan , E.J ., 'The Estimation o-f---
Seasonal Variation', AJS 2:(1960), 1-15. Each of these 
articles contains many references to other recent work 
in the field. 
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time-series. To the extent that seasonal factors are 
to be applied to current data , or used in prediction, 
some of this effort, at least, may be justified. But 
the historian is chiefly interested in removing only 
the more obvious seasonal movements from his data, and 
makes no assumptions, moreover, about the probable 
seasonal pattern outside the limits of his period. 
Mechanical techniques of seasonal adjustment, in such 
a case, are simply computational programs for 
performing rapidly and systematically the essentially 
arbitrary and subjective transformations suggested to 
the eye by a plot of the series. 'Seasonally adjusted 
figures ' , therefore, 
no more show what the behaviour of a time 
series would have been in the absence of 
seasonal forces than indexes of physical 
production show what production would have 
been in the absence of changes in relative 
prices .... But although it is difficult to 
give a satisfactory theoretical interpretat ion 
of seasonal adjustment, this operation , like 
any other, can be subjected to a pragmatic 
test. In the last resort, its significance 
must be judged by the results to which it 
leads. l 
According to this criterion, the SIMPLE program was 
found to be perfectly satisfactory for all monthly 
series representing single observations or average 
values. Comparison of series deseasonalised in this 
way with those adjusted by Census Method II (itself 
only a vast elaboration of the SIMPLE method) reveals 
no difference to the naked eye. 
With one exception , the SIMPLE program was also 
found satisfactory with quarterly data of all kinds . 
In the case 01 Inventory Investment, however , the use 
of percentage deviations was ruled out by the fact of 
1 . Burns and Mlt hell , Measuring Business Cycles, 44. 
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zero or n egat ive values of the trend-cycle over portions 
of its range. Absolute deviations were therefore used . 
and their normal ised averages used to make arithmetical 
adjustments t o t h e or iginal data Fo r t hi s series alone 
the multiplicative h ypothesis (Y = a . S y,o ) lS abandoned 
in favour of an additive h ypoth esis (Y = a·B+y~6). 
The two most serious objections to use of t h e 
SIMPLE program a re f i rst 9 t h at t h e o cc urrence o f a very 
large random variation in one mon t h can dibtort t h e 
average deviation for that month and so suggest a 
spurious seasonal pattern; and secondly ) t ha t t h e 
seasonal pattern may change over a period of years . On 
one o ccasion since 1945 - t he b l ack coal general strike 
in July-August 1949 - an erratic disturban ce was large 
enough to c aus e serious distortion . The matter was 
d e alt with by interpolating unormal i valueb for the two 
months in all series very mar kedly affected The problem 
of moving se asonal ity was solved by using groups of five 
or six years and applying average factors Lo these 
groups . In t h e case of substantial c hanges In 
seas onality this will result in some distortlon for 
the ' outside' years of each group but the avera~ 
seasonal factors reported in t hi s c h apter will have beEn 
correctly estimat ed . 
Far mo re serious t han a secular shift In seasonal 
patterns is t h e fluctuating seasonality resul ting from 
year-to-year variations in t h e number of working days 
in the mon t h . Depending upon t h e number of weekends 
in a month and the occurre n c e of movable public holidays 
the numb er of working days c ou l d range from . say , 17 to 
22. Purely as a result of c al e ndrica l factors 
therefore, the quantity of economic a c tivity asso c iated 
with a particular month could vary by 23 per c ent between 
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two consecutive years . Fluctuating seasonality of this 
sort depends in part upon t he eccles iastical c alendar 
common to all c ountries desce nded from Western 
Christendom , but in part also upon specific local 
festivals. In Australia ~ f or example, eight, nine or 
ten working days could be lost in April as a result of 
weekends, one or two as a result of the date of Easter , 
and one more by t he observance of Anza c Day . The last 
is a fixed holiday , bu t others, such as Labour Day , 
depend upon decree or lo c al cust om or both . 
Neither the Ce nsus Method in any of its 
1 
modifications , nor the BLS S easonal Factor Method are 
explicitly designed t o deal with ca l endrical 
fluctuations in seasonality. In order to meet t h e n eed 
of such a technique , therefore, H. P . Brown designed a 
seasonal adjustment program , applicable t o mon t hly 
Australian data since 1945 . t h e distinguishing feature 
of which is a built-in calendar , This method , referred 
to throughout this thesis as t h e COMPLEX program, was 
applied to all monthly time-series generated by the 
accumulation of obs erva tions over a month . As in the 
case of the SIMPLE program, t he possibility of secular 
change in seasonality was met by calculating factors 
for groups of five to seven consecutive years only . 
Since the resulting factors a re annually specific , 
average seasonality was taken to be t h e arithmetic mean 
of specific factors for each mon t h . For exampl e , t h e 
seasonal variation in New Car Registrations for 
successive April s from 1957 to 1963 was , respectively, 
-1.49 per cent , +0 . 17 per c ent , -1 . 51 per ce n t , -6 . 67 
per cent , -10 .98 per cent , -6 . 77 per cen t and -1 . 49 per c ent. 
1 US Depar tment of Labor , Bureau of Labo r S tatistics , 
The BLS Seasonal Fact o r Method (196~ (Washington, 1964) . 
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The arithmetic mean of these data was used to represent 
the average seasonal variation in April from 1957 to 
1963 . 
Tables V.l to V.5 set out the average seasonal 
factors for each of the 36 indicators with the exception 
of domestic and import price series and Share Price 
Index (for which seasonality is uncertain or negligible), 
Banking Ac tivity Volume (assumed to be the same as 
Banking Activi ty Value), and Registered Vacancies minus 
Registered Unemployment. Seasonal peaks are underlined 
with a continuous line, troughs with a dotted line. 
It is evident from these tables first, that seasonal 
variation in the Australian economy was considerable 
between 1945 and 1964; secondly, that more than one 
pattern of seasonality exists; and thirdly, that there 
have been noticeable changes in the seasonal cycles of 
some indicators . 
With the exception of the employment indicators 
(tabl e V.l), seasonal variation of the order of 
magnitude !10 per cent from trend-cycle is not uncommon. 
Export s and migration show seasonal peaks and troughs of 
twice that amplitude; Retail Activity rises to an 
average of 30 per cent above trend-cycle in December; 
Registered Unemployment Males reached an even higher peak 
in January . Changes between two consecutive months, in 
many indicators, exceed plus or minus five percentage 
points, representing a seasonal component of growth-
rate of the order of 60 per cent per annum. It is clear 
that seasonal variation is the largest single element 
in month-to-month changes in the general level of 
activity, a fact which is well illustrated by many of 
the graphs in appendix A.l 
1 See especially figures A.6, 14, 20, 24 and 25. 
Tabl e V.l* 
MONTHLY SEASONAL VARIATION OF EMPLOYMENT SERIES 
% deviation fr om trend-cycle 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
lA 45-51 - 0.67 - 0.06 +0.07 +0.05 +0 .23 +0 . OL~ +0.10 +0.09 0.00 - 0 .11 +0 .1 5 +0. 05 
51 - 57 =6~35 +0.27 +0.49 +0. 27 +0. 20 +0. 05 -0. 2 1 -0. 33 -0.30 -0. 23 +0.11 -0. 01 
57-63 =6~11 +0. 38 +0.45 +0.11 +0 .0 6 - 0. 17 -0. 27 -0 .33 -0.29 -0.14 +0 . 25 +0 . 01 
-----
IB 54 - 50 -0 .37 +0 . 21 +0.32 +0 . 08 +0.0 2 -0 .12 - 0.18 -0 .22 -0.1 5 -0.07 +0.32 +0 . 09 
60 - 63 +6-:-13 +0 . 53 +0.57 +0.14 +0.10 -0.16 -0. 38 -0.44 -0.42 -0. 23 +0 .1 6 -0.06 
-----
2 45 - 51 - 0 . 63 - 0.19 0.00 -0.06 +0.21 0.00 +0.1 6 +0.18 +0.10 +0.1 9 +0.25 -0.26 
51-57 =6-:- 27 +0.29 +0.44 +0.22 +0.16 +0.09 - 0.18 - 0.36 - 0.29 -0.18 +0.13 -0.10 
57 - 62 +0.11 +0 . 32 +0. 32 -0.04 -0.09 -0.29 -0.32 =6~36 -0.24 -0.02 +0.35 +0.10 
-----
3 45-51 -0.87 - 0 . 20 +0.33 -0.10 -0.14 -0.41 -0·50 - 0.39 -0.14 +0.33 +1 .02 +1.01 
-----
+0.74 +0.18 -0.16 -0.63 -1. 04 - 0.62 - 0.16 51-57 +0.11 +0.95 -1 .01 +0.70 +0.88 
57 - 62 - 0.08 +0.62 +0.69 -0.14 -0.31 -0.74 =6~89 -0.75 -0.35 +0.06 +1.00 +0.84 
-----
4 45 - 51 -1. 28 -0 .49 -0.21 -0.16 +0.15 +0.13 +0.65 +0.70 +0.55 +0.45 +0.17 -0.72 
51 - 57 =6-:-25 +0.27 +0.43 +0.23 +0.13 +0.11 -0.01 -0.17 -0.20 - 0.08 +0.08 - 0.59 
57-63 - 0.05 +0.32 +0.33 -0.03 -0.12 -0.31 -0.06 - 0.04 -0.05 +0.17 +0.29 -0 . 51 -----
5 45-51 - 2.24 -0.13 +0.79 +0.25 -0.01 -0.16 -0.30 -0.06 +0.21 +0.75 +0.93 - 0.08 
51 - 57 =6:-25 +1.77 +2.21 +0.53 -0.25 -0.85 -1.47 -1.14 - 0.51 +0.21 +0.37 - 0.67 
57 - 63 +0.11 +1. 45 +1. 65 -0.27 - 0.88 -1.46 =1:-29 -0.76 - 0.02 +0.67 +1.03 - 0.29 
-----
6 45-51 +0.22 -0.08 -0.12 -0.L~5 -0.35 - 0.57 -1 . 12 -0.94 -0.55 -0.16 +1.31 +2.76 
51-57 +0.70 +0.18 +0.10 - 0.35 -0.30 -0.65 =1:-23 -1.36 -0.95 - 0. La +1.36 +2.85 I--' 
57-62 +0.48 +0.14 - 0.08 -0.45 -0.30 -0.79 -1.31 =1~ 25 -0.79 -0.25 +1. 79 +2.76 0 
-----
I--' 
* 
In this, and all s imilar tables, s e asonal peaks and ~~~~~~~ are underlined . 
Tabl e V.2 
MONTHLY SEASONAL VARIATION OF UNEMPLOYMENT AND VACANCIES SERIES 
% deviation from trend-cycle 
JAN FEB MAR APR MAY JUN JUL AUG SEP 
Unemploy-
ment 
7 46-52 +22.26 +27.58 +10.42 +1.03 -9.85 -9.62 +11 .12 -1. 65 -14.99 
52-58 +35.65 +20.30 +9·03 +4 .23 +0·59 - 0.27 -1 .08 - 6.70 -1 3.87 
58-64 +30.48 +9·17 -0 .43 +0.81 +1.07 +2.35 -0.34 - 7.50 -1 6.02 
8 46-52 +3.65 +13.22 +8 .64 +4.59 +2 . 45 +3 .59 +25.65 +0.89 -12 . 89 
52-58 +6.16 +14.27 +8.50 +6 .56 +8 . 14 +8 .15 +7 .60 -2.96 -9 ·79 
58-64 +16 . 59 +17 . 27 +9.96 +6.98 +3.81 +2 . 39 -1.31 -11.01 -18.01 
11 45-51 +26 . 97 +47.85 +56 . 66 +17.16 -7 . 00 -13 · 70 - 16 . 91 -32.30 -33.34 
51-57 +18.29 +11.57 +3 .32 -3 . 42 -12.12 - 4.87 +2 .14 +5 . 92 -3 . 72 
57 - 63 +10 .41 +0.32 -4 .25 +2 . 57 +4 . 29 +11.53 +1-_2.15 +4 .39 -6.42 
Vacancies 
9 46 - 52 +3 . 95 +4 .64 +4 . 39 -0.25 - 0.15 -2 .77 -5 . 81 -5·91 -2 . 89 
52-58 +13.87 +0.89 -0.54 -2.8 2 -6 . 91 -12.03 -14 .50 - II~[j:I -4.28 
58-64 +30 .54 +7.16 -7 . 02 -14 . 66 -20 . 15 -26 . 35 =2[j:~33 -16 .93 -6 . 30 
------
10 46-52 +4.80 +3.66 +0.99 +0.10 -2.80 -4 .71 -6 . 66 -5 .83 +0.18 
52-58 +10·92 +6.15 -0 . 66 -4 . 29 -11 . 30 -17 . 00 -I5 ~J8 -5 .66 +2 . 26 
58-64 +17 . 54 +0.85 -10 . 00 -16.58 -20 · 91 =23~b9 -17 . 91 -4 .48 +7.58 
------
OCT NOV 
- 15.68 -10.11 
=2I~89 -20.58 
=2I~ 29 -1 5.05 
------
-15. 26 -12.18 
=I3~89 -11.17 
-19.49 -9·91 
------
-38 . 32 - 22.88 
=I2~21 -1 3.15 
- 18.04 =2I~52 
------
+2 . 03 +3. 41 
+9 . 88 +17.23 
+15.09 +36 . 86 
+5 . 08 +2.86 
+10 . 64 +11.21 
+19 ·93 +26.79 
DEC 
-10.58 
- 5.48 
+16.67 
-22 . LW 
-21.69 
-+2~bb 
+15 . 74 
+8 . 16 
+4 51 
-0 .70 
+10 . 27 
+25 . 02 
+2 .27 
+13·04 
+20 . 84 
f-' 
o 
1\) 
Table V.3 
MONTHLY SEASONAL VARIATION OF OUTPUT AND ACTIVITY SERIES 
% deviation from trend-cycle 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
12 46-52 -9.62 +0.85 -0.68 -3.88 -1. 69 +1 .27 -1. 55 +1 .23 +5. 17 +1.00 +4.03 +3.84 
52 -58 =J~17 +1. 51 +1 . 39 -1.0 6 -3 .28 -3·03 - 3.56 - 3.32 +0.12 +3.30 +6.51 +5.92 
58 - 64 -3 .99 +3 . 67 +2.18 -2 .75 -3 . 87 -6 .23 =4 ~33 -3.19 +1.79 +2.87 +4 .37 +9. 51 
-----
13 45 - 51 - 40.92 +1.4 5 -1 9·66 - 29.36 +16 . 46 -21.89 -5.87 +36.28 +15 .76 -12 ·99 +34.92 +23·91 
51 - 57 = 2J~46 -8 .28 +6.45 - 7·75 +4 . 69 - 3.14 +2 . 03 +7 .3 3 +2.02 +11 .26 +5.99 +2 · 95 
57 - 63 =~~~~~ -6.82 +1.46 - 3.78 -2.70 -8.02 -0.36 +2.29 +4.38 +14.01 +11 .26 +5.63 
14 45-51 -10 . 55 -10.10 -1 .37 -2 .74 +5 . 81 +5 .09 +12 . 69 +9·52 +2.31 +2.21 - 3.70 -8.98 
51 - 57 -=8~49 - 9.49 -0 . 12 -4.76 +5 .56 +5.35 +11 . 68 +7 . 87 +0 .46 +1. 37 -2 . 71 -6.57 
57 - 63 - 9.88 -I1~I 7 - 3 . 50 - 5.89 +6 . 63 +7 .63 +14 . 11 +10 .70 +1.64 +1 . 34 - 3 · 95 - 7 . 53 
------
15 45 - 50 -8 .58 -9 ·29 +0.16 -4 . 50 +5 . 37 - 6.59 +1 . 11 +6 . 92 +4.58 +6 . 20 +3.04 +1. 40 
50 - 55 -11 .96 =b~84 +0 . 48 -4 . 12 +4 . 41 - 0.88 +6 . 11 +2 . 58 +3·39 +5.14 +1 .02 +0.70 
55 - 60 =I6 ~b9 -4 . 41 -4 .83 -2.40 +5.49 -1 . 09 +2 . 83 +3.70 +2 . 66 +4 . 74 +3 . 07 -8 .96 
------
16 45 - 51 -1 3.74 -6 .92 +7 .21 - 1. 65 +11.36 +1. 73 +5·11 +7 .2 8 +6 · 91 +4 .23 +1 . 11 - 22.13 
51 - 57 -19 ·19 -5 . 81 +2.42 -5 . 54 +9.04 +9 .3 4 +9 . 04 +8 .5 4 +7 . 53 +3 . 43 +2 . 50 =2(5":34 
57-63 -17 . 52 -11.38 -0 . 76 -4 .53 +13 . 04 - 0.46 +8 . 99 +14.61 +6 .35 +7 .7 4 +2 . 62 =18~59 
------
18 45-51 - 16 . 80 -4 .38 +0.87 -3 . 37 +4.75 -1 . 14 +0 . 81 +3 . 66 +5 . 18 +8.9~ +5 .91 -4 . 15 
51 -5 7 =lJ~55 -4. 75 +3.00 - 2 . 16 +2 . 9 4 -0 . 83 -2 .63 - 2 . 87 +3 . 52 +7.31 +8.12 +2 . 88 
---
57 - 63 =I5~61 -4.51 +1 . 07 -2 ·9 3 +0 .69 +4 . 27 -3.70 -0 . 59 +1 . 56 +8.03 !-13. 1O +7.08 
------
20 45 - 51 -6 . 01 - 11.13 -3.56 +5 .90 +1 . 31 -8 .28 -5 ·50 -6 . 51 +6 . 34 +3.85 +12.32 +5 .5 4 
51 - 57 -6 .74 = 21~47 -12.65 -4 . 43 +9 . 63 -10.12 - 14 . 31 +4 . 57 -1. 90 - 1.02 +0.19 +3 3.37 
57 - 61 -5 . 18 =21-:-91 -12 .07 - 5.77 +9 .26 - 10.41 -12 . 99 +6.24 -2.32 - 6 . 99 +0.96 +37.63 
61-63 -3.61 -=9~27 - 6 . 90 - 3·53 +4.25 -5.78 -4 .04 -0 . 14 -4.70 +0.83 +5 . 09 +27 .67 f-' 
-----
- 7.41 +1.41 +6.90 
0 
22 45-50 -3·21 -3.44 -1 · 50 - 7 . 49 +4 . 40 +5 .84 -0 .37 +5.30 -0 .79 w 
50 - 55 -7.33 -3· 52 +2 . 88 =4-:-77 +3.49 +2 · 53 - 3.86 -1.14 - 4.50 +4 .81 +0.10 +11 .14 
55 - 60 =5-:-49 -7.58 +4.41 -5 · 92 +3 . 83 +11.49 -2 . 65 -4 . 23 -4.31 +5 . 01 - 3 . 01 +7 .90 
Table v.4 
MONTHLY SEASONAL VARIATION OF MONETARY SERIES AND INTERNATIONAL RESERVES 
% deviation from trend-cycle 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 
Mone tary 
24 45-51 +0.04 +0.89 +2 .41 +2.13 +1.04 +0.46 -1.17 -1.91 -1.58 -2.18 
51-57 +0.70 +1.61 +2.41 +1· 99 +0.01 -0.55 -1.77 -2.24 -2.10 =I~o4 
57-63 +1.00 +1.16 +1.21 +0.40 -1.19 -1.19 -1. 45 =I~42 -0.99 -0.13 -----
25 46-52 +0.83 +4.84 +6.63 +5.93 +2.99 -0.11 -4 .42 -6.31 -5·77 -4.02 
52-58 +1.97 +3.82 +5 .55 +4.13 +0.56 -2.12 -3.64 =4~8I -4.45 -2.23 
58 - 63 +2.43 +3·59 +3.82 +2.26 -0.81 -1. 83 -3 .25 =J~87 -3.29 -1.16 -----
26 46-52 +0.02 +0.20 +0.30 +0 .76 +0.22 -0 .22 -0.5 6 -0.36 -0.51 -0·5 3 
52 - 58 +0.84 +0.6 5 +0.51 -0.12 -0.73 -1.00 =O~70 -0.86 -0·59 -0 .01 
58-63 -0.30 +1.05 +0 .82 +1.25 +0.28 =O~70 -0.70 -0 . 40 -0 .54 -0.61 
-----
27 46 -5 1 - 11.30 +2.37 +1·55 -1.20 +3.26 +4 .22 +2.79 -9.61 -2 .56 +0 . 20 
51 - 56 -=7~78 -0.32 +2.74 -0. 56 +4.58 +1. 68 +1.0 9 -10.32 -5 ·51 +1.28 
56 - 61 -10.80 +0.31 +1 . 03 -1. 71 +2.42 -0 .10 +2.37 -=7 ~90 -2 .11 +3· 59 
------
Res erves 
33 49-55 - 0.98 +0.75 +3.27 +4.01 +3 .77 +3.40 +0.57 -3.18 -5 ·70 -4 .21 
55-61 -1. 05 -2.49 -2.08 +0.01 +,2. 47 +3·71 +1.88 -1. 45 =2~ 5b -1.94 -----
NOV 
-0.80 
-0.10 
-0·51 
-1.80 
-0.28 
+0 . 18 
+0.30 
+0·93 
-0.24 
+3. 49 
+2 .7 0 
+3.27 
-1. 98 
- 0.39 
DEC 
+0.60 
+1.01 
+2.03 
+1.45 
+1.44· 
+1 .89 
+0.32 
+1.03 
-0.59 
+6 . 73 
+10.67 
+9.78 
+0.22 
-0 .16 
f-' 
o 
+-
Table V.5 
MONTHLY SEASONAL VARIATION OF INTERNATIONAL TRADE AND MIGRATION SERIES 
% deviation fr om trend-cyc l e 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 
Trade 
29 45-51 -4 . 18 +2. 8 6 +2 1 .04 -3.97 +19.72 +4.72 - 0 .50 -25 . 17 -18.39 +8 .24 
51-57 - 0.84 - 10 .7 4 +23.13 +1. 88 +2.40 -3. 8 7 -7. 61 :27:-i)0 - 18 . 47 +19 . 05 
57-63 +3.37 - 1 .32 +1. 34 -6 . 81 +4.76 -4 . 20 ,- 8 . 11 :1i):-19 -9.76 +11. 42 
------
30 45-51 +7 . 01 +0.02 +7 . 53 + 11.19 - 1. 23 -5.47 -6 . 89 - 4 .63 -4.37 -0.99 
51-57 +0.47 - 0.53 - 1 ,76 -=-0:-86 +2.27 +1 .50 +1:-54 +0 . 11 +0.05 - 0 .98 
57-63 -0.92 -0.30 -0.42 +1.50 +1.38 +1 .57 +0.48 -0.83 - 1 .94 -2. 1 2 
----- -
31 45-51 +2 .79 -3.62 -2.78 -2.74 +10.35 -4.84 +4. 00 +2.11 +5.06 + 1 3.58 
51 -57 +12 .38 -3.49 +6 . 25 +2.13 +6,63 -3.96 -2 .87 -2 .86 -1. 71 +1. 70 
57-63 +12.30 -5 , 89 -5 . 16 -0. 19 +1.13 -1.49 +1. 75 +6.95 -5. 1 0 +3.09 
Tab l e V.5 c ontinued on p.106 
NOV 
+3. 31 
+17,40 
+16.66 
+0.68 
- 1 . 19 
-:::0:-05 
-11. 34 
-5. 04 
- 0 .31 
DEC 
-7.17 
+5.79 
+9.69 
+7 .27 
-0.68 
+1. 59 
- 1 2.33 
-:8:-50 
:i):-17 
f-' 
o 
\.,;1 
Tabl e V. 5 ( continuation ) 
JAN FEB MAR APR MAY 
Migration 
34 45 - 50 -10.52 -3.63 +13.98 -1·95 +15.25 
50-55 -5 . 67 -14.32 +31. 74 +3.55 -17.90 
55-60 +17 . 53 -0.56 +18.57 +5.64 +11.13 
60-64 +26 . 32 -5 . 04 +20.49 -1.53 +6 . 44 
35 45-50 +8 . 10 +0.26 +12.86 +6 . 32 +10.88 
50-55 +19.21 -11.01 +6 . 94 +4 . 45 +6 . 16 
55-60 +16 . 28 =16~:28 +3.65 +4.08 +4 . 37 
60-64 +51 . 14 -26.49 -8.04 -12.33 -1.31 
------
JUN JUL AUG SEP 
-5.53 +3.21 -6.56 -24.60 
+22.61 +3 . 18 -18.56 =:25~b4 
+11.55 -26.05 -11 . 37 -="9-:77 
+15.70 =:26-::21 -11.72 -17.67 
------
+2.69 +23.90 +14 . 21 -23.78 
-6 . 42 +7.54 -2 . 43 +3 . 09 
-18.52 -6 . 89 +2.39 -15 . 84 
=16:1:2 -15 . 77 +15 · 91 -7 . 73 
OCT NOV 
+2.92 +29.27 
+1.01 +4 . 07 
-8.87 -1·91 
-5.59 -10.51 
-12.19 -7 . 01 
-10.82 -10.08 
+5.94 +17.15 
-10 . 31 +18.54 
DEC 
-13.21 
+12.85 
-8.22 
+5.93 
-37.55 
-=b -:18 
+2 . 08 
+5 . 62 
i-' 
o 
0\ 
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In general, there seems to be a tendency among many 
indicators for seasonal peaks to occur twice in the year; 
in March, and in November or De ember . In such cases 
there are also usually two troughs: a short, sharp one 
in January, and a longer , often shallow trough during 
the winter months from May to September . Most of the 
employment indicators reveal this pattern, though 
Commerce Employment (6) has only one peak and one 
trough, clearly marked in De ce mber and July respectively . 
Registered Vacancies tend to reflect the same cycle 
except that there is decline in January _ Unemployment 
series, as may be expected , display an inverted form of 
the typical employment cy le o 
Most indicators of output and activity (table V . 3) 
show definite troughs in January or February , with high , 
if not peak values in the last two months of the year . 
Electricity Generated (14) , however, has a very clear 
cycle with a single peak in July and a single trough in 
January or February , evidently determined by seasonal 
changes in the need for heat and light Private 
Building Activity (16) is also eccentric with a deep 
trough in December and peak values in the winter months; 
and so is Rail Freight TIM (15) , for which high values 
in late summer and autumn arise from the timing of the 
grain harvest. For virtually all observations in this 
class of indicator , April was a month of less than 
average activiLy . 
Among the monetary indicators (table v . 4) Banking 
Activity (27) reproduces the pattern of most employment 
and output indicators as may be expected . The remainder, 
however, especially Current Deposits (25) , reflects the 
cycle of International Reserves (33) in showing a 
single, well-marked peak in Marc h or April (or even May) 
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and a single trough in July or August or September . 
An important source of this variation is t he seasonality 
of Exports , both volume (29) and price (30) , but the 
timing of fis c al operations is also significant . 
Banks tend to have very high liquidity in the 
period Decemb er -Marc h , whe n export inc ome flows 
in strongly , when the Central Bank is financing 
advance payments to wheat-growers and when t he 
Government is a net spender . On the other hand , 
they tend to lose muc h of this liquidi ty in the 
April-June period , when tax money flows stronflY 
to the Government and export proceeds weak e n . 
Imports (31) show a seasonal peak in January as do the 
migration series to some ext e nt , and a trough in 
December . S e asonality in migr ation is so mewha t c onfused 
on a monthly basis at least , but it is c l ear that July , 
August and September are below average for Immigrat ion 
(3 4 ) . 
Comparison of the three sets of seasonal factors 
for anyone series reveals the exten t t o which the cyc l e 
has remained stab l e since t h e earl y post-war years . In 
general it seems that the pattern for t h e first period 
(1945 or 1946 to 1950 , 1951 or 1952) differs more from 
those of the tw o later periods than these do for one 
another . In some cases t h ere ha s been a shifting of 
the month in whi c h p e ak or trough occurs ~ espec ially in 
the case of cyc l es with two peaks , wh ere a c hange in 
relative amplitude has transferred the main peak t o t he 
other months (see Private F e mal e Employment (3) . for 
example) . In other cases t h ere has been a c hange in 
amplitude without seriously affecting t he timing of 
the cyc l e . The most dramatic instance of this occurred 
with Regis tered Va c ancies (9 and 10) . in which t h e 
1 Coombs , H. C. , ' Condi t ions of Monetary Policy in 
Australi~ in Arndt , H . W. and Corden , W. Mo (eds ) The 
Australian Economy (Melbourne , 196 ) , 165 . 
ampli t ude of peaks and troughs ha s r i sen from ~5 per 
cent to ~20 per cent over the las t two de c ades . 
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Figure V . l presents s ome typical seasonal patterns . 
The monthly graphs bring out clearly t h e main seas onal 
influenc es at work in t h e Australian economy: the 
January holiday period; the recovery in February and 
March damped by a decline in exports between November and 
April; another recovery in May brough t about by expo t 
earnings , followed by a long trough to Sept e mb er or 
October as expor t earnin gs decline and imports r ise; and 
finally a strong recovery from about October as the new 
wool season ope n s , which joined with declining imports 
in Novemb er and December and the Christmas and pre-
Christmas boom , culminates in the prin cipal peak in 
Novembe r o r December. 
The effect of these seasonal c hanges may be seen 
in the quarterly est imates or national income and 
expenditure prepared by the Commonwealth Bureau of 
Census and S tatistics (CBCS) from 1958-59 . 1 The main 
c ompone n ts of quarterly GNP at current prices are used 
for analytical purposes in c h apter XI . Each component 
was seasonally adjusted by the SIMPLE program (except 
for Inve ntory Invest ment, c onsidered above) : average 
seasonality of GNP as a wh ole was then obtained i'rom 
the arithmetic means of deviations of unadjusted GNP 
from the sum of the deseasonalised c omponents . As a 
c h eck against this, GNP was also deseasonalised in total 
by t h e SIMPLE method . 
1 Quarterly Estimate~ of National Inco me and EXEenditure . 
No.22, Decemb er Quarter, 1965 and September Quarter , 
1958 to De ce mber g uarter, 1962 ( Supp l e ment to N;:22~ 
CBCS , Canberra , 25 February 1 966 0 Hereafter referred 
to as Quarterly National Accounts 
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The resulting quarterly seasonal variation is 
summarised in table v.6. Because of the very large 
seasonal cycle in Inventory Investment (and also in the 
'Statistical Error' term, not shown), the average 
seasonality of GNP excluding these components was also 
computed. 
I t appears from table v.6 that private consumption 
and fixed investment expenditure show a single trough in 
the first quarter and a single peak in the second half 
of the year. Apart from Dwellings, the peak comes in 
the fourth quarter: because of the large seasonal decline 
of Priva te Building Activity (16) in December (table 
V.3), the quarterly peak is advanced to the third quarter 
for this series. Farm inventories decline heavily in 
the second quarter as the grain harvest is disposed of 
and rise strongly in the last quarter as unsold stocks 
of wool accumulate in the hands of brokers. The annual 
cycle for non-farm inventories is much small e r in 
amplitude, with a different timing . Inventories build 
up in the first quarter as imports rise (in January) 
and domestic activity slackens, run down in the second 
quarter as activity picks up , are again accumulat e d in 
the third quarter against the spring and pre-Christmas 
trading boom, and again run down in the last quarter. 
The seasonality in Public Expenditure is largely a 
matter of the timing of payments, and has little seasonal 
impact upon activity . That in Exports and Imports in 
goods and services at current prices summarises th e 
monthly patterns in Export and Import volume (29 and 
31), set out in table V.5. 
When Inventories and 'S tatistical Error' are 
excluded, GNP is seen to vary by about !5 per cent from 
trend-cycle as a result of seasonal forces. The net of 
112 
Table V 6 
QUARTERLY SEASONAL VARIATION IN GNP AND ITS COMPONENTS 
1958-59 TO 1964-65 
% deviation from trend cycle 
MAR 
qutr 
JUN 
qutr 
SEP 
qutr 
-4 . 61 
DEC 
qutr 
8.99 
Personal Consumption 
Motor vehicles 
Household durables 
All other 
-9 . 82 
=8-:-07 
-5 · 50 
-5 . 66 -1 . 21 +14~94 
Private Fixed Investment 
Dwe l lings 
P lant and Equipment )) 
All other 
=4~00 
- ----
-2 . 10 
-----
-8 . 90 
-----
-0 . 28 
-0.80 
+1.50 
-1 . 50 .:!:~I§. 
+3 . 20 -0 . 30 
+2 . 20 +5 . 20 
Private Inventory Investment (absolute deviations in £ 
million) 
Farm stocks +3 . 5 -104 . 5 -17 . 0 .:!:118 0 
Non-farm stocks +16 0 -=~~=Q +16-2 -11.5 
Publi c Expenditure 
Current -7 . 94 +12 09 -7 . 16 +3 · 02 
Capital -II-so +25 31 -11 18 -2 33 
------
Exports +2 . 17 +2 . 16 -9 . 08 +4 75 
Imports -0.29 +1 , 9 4 +0 39 -2.05 
Average seasonality of 
quarterly GNP 
(1 ) Gross deseasonalising 
(2) Deseasonalising by 
component 
( 3) Excluding Inventory and 
'Statistical Error' 
-4 . 97 -7 .73 +0 . 18 +12 . 52 
-5 03 -7 . 83 +0 . 35 +12 . 82 
-5 . 21 +3 . 34 -4 . 03 +5 . 92 
all factors produces a definite peak in the fourth 
quarter and a definite trough in the first. The 
subsidiary trough in the t hird quarter is probably a 
genuine slackening of a ct ivity pre ced ing the spring and 
Christmas boom and af'fe cte d by the annual de line in 
Exports . The subsidiary peak in the second quarter , 
however , seems to be largely the result of the financial 
operations of government and their agenc ies The 
quarterly seasonal pattern of GNP with and without 
Inventories and S tatistic al Error is inc luded in figure 
V . 1. 
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Chapter VI 
CONCLUSIONS OF PART I 
No conclusion may be drawn from the results 
reported in the foregoing chapters until some attempt to 
appraise their significance has been made . Two separate 
considerations are re levant to this: first, the purely 
statistical c haracteristics of t h e sample; secondly , the 
relation between the eviden e of the monthly indicators 
and that of the official series of annual GNP Ea h will 
be considered in turn before a summary of the 
conclusions is presented . 
1 Statistica l Significan ce of t h e Result s 
There are three possible ways of drawing a sample 
of monthly indicators for use in business cycle analysis: 
(i) all available series are included: 
(ii) a random sample of all available series is 
drawn; 
(iii) a non-random sample of all available series 
is selected 
If the 'general level of activity' is taken to mean 
the average behaviour of all available series , then 
either (i) or (ii) is appropriate . I f the total of 
available series is too large for (i) to be feasible , a 
random sample will afford information about t h e parent 
population sub j ect to determinate marglns of error 
The first possibility is ruled out by the nature 
of the Australian data, Employ ment series , for example ~ 
are broken down by sex , region and industry groups; 
monthly production series are available for several 
score c ommodities; exports, import , price indices. 
retail trade, building activity , banking statistics. 
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postal activity, vehicle registrations and s hipping data 
are all disaggregated , often into a dozen or mo re 
components. There may be upward of two or t h ree hundred 
monthly ec onomi c time series available for Aus tralia 
from January 1948 . The time and labour required t o 
process t h ese would have been prohibitive in a study of 
this kind . 
It would have been easy to devise a te c hnique for 
drawing a p roperly random samp l e of 30 or 40 indicators 
from the population of available series. For two 
reasons , however , this c ours e was rej ec ted . F irst , it 
ought not be assumed t ha t t h e average be h aviour of all 
availabl e indicators represents t h e general level o f 
activity . There is , t h erefore , no parti c ular merit in 
measuring t hi s average S e c ondly , given the 
inappropriateness of a random sample , the sample actually 
chosen may be used for a dual purpose: both to yield 
tentative information about the general level of act ivi ty 
and also t o indi c ate t h e ours e of specific a c tivities 
such as e mploy ment , foreign trade or dome stic production. 
The first of t hese considerations is fundamenta l . 
The general level of activity might ) perhaps , be defined 
as the average behaviour of some population of 
' adequately representative' mon thly e c onomi c time series; 
and this average assumed to be approximated by a series 
of real GNP . If t h e set of available series c ould be 
taken as a random sampl e of adequately representative 
series, t h e average behaviour o f t h e former (or o f a 
second-stage random samp l e) would p rov ided estimates of 
that of the latter . 
But in t h e first place i t is impossible to identify 
the populati on o f 'adequately represe n tative ' series . 
And in the second place , even if it were possible , there 
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would be no reason to suppose that the set of available 
indicators is a random sample of that population . 
are collected by government agencies for spe c ific 
Data 
purposes . Certain activities of considerable relevance 
to the general level of activity are ignored because of 
novelty or inaccessibility of data . Time-lags of two 
or three years oc c urred in the recording of series 
concerning television and hi re purchase business , for 
example: series of retail trade activity are biassed by 
the omission from sample surveys of new retail stores 
opening in the fringe areas of large cities Since 
disaggregation is carried farther in some activities 
than in others , moreover , the population and sample means 
would be biassed towards those activities of whi c h the 
most detailed statistics are available For reasons of 
this kind it seems idle to pretend t ha t the average 
behaviour of available indi c ators can be a useful proxy 
for the general level of activity . 
But in t hi s case t h ere is no alternative but to 
select a manageable number of monthly series in the light 
of the investlgator's subjective opinion as to their 
'representativeness i J udgement and experience are 
all-important: for want of the latter the investigator 
must rely heavily on the advice and precedent of others . 
There can be no argument about the final constitution 
of this sample , only ri al opinions as t o its 
appropriat eness It must at this point be freely 
admitted thaL as research proceeded ~ it was found that 
the original 36 indicator formed a somewhat less 
satisfactory sample than was at first expected It 
would have been better , for example to inc lude the 
series of Bank Advances and . perhaps , to exclude t ha t of 
Savings Bank Deposits . I t is questionable whether 
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employment series should have quite so much weight as 
they have been given, and whether the ANZ Bank Index 
ought not to have been supplemented by some individual 
production series Partly because of c onsiderable 
technological c ommitment , however , partly because the 
first part of the thesis was intended to be purely 
exploratory and tentative but chiefly because 
inspection suggests that little c hange to t he final 
results would have emerged , the original sample was 
preserved in all its imperfe ction . As the second 
section of this c hapter will show , it passed the only 
test by which such samples may properly be judged . 
The deliberate choi ce of a non-random sample 
implies that in the judgement of the investigator the 
series he has selected more accurately display the 
course of the general level of a tivity than would the 
population of all available indicators . This decision 
has the advantage of ensuring the inclusion of 
analytically interesting indicators such as Exports or 
Retail Trade which may later be needed to throw light 
on the causal processes at work in the e c onomy There 
is an obvious disadvantage , however , in the fact that 
statistical significance of t h e resulting estimates will 
be difficult to assess . 
Some idea of this loss may be had by supposing , 
for purposes of illustration . t hat the 36 indicators 
could be regarded as a random sample of 'adequately 
representative' monthly series , and that the average 
behaviour o~ these defined t he general level of 
activity . Then a reference point vouched by a 
distribution of 30 indications ; having a standard 
deviation of seven months , could be assigned with 95 
per cent confidence to a date within plus or minus three 
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months of the sample mean . As a rough approximation i t 
c ould be said of the sample in general that t h e 95 per 
cent c onfidence limits for a referen ce point would be 
plus or minus one-third of the standard deviation . All 
. 1 but one of the reference points set out ln table 11.5 , 
that is , could be taken t o li e within two o r three months 
2 
of the dates a ctually se l ected 
The indica tors; however, are manifestly not a 
random sample of available series, and there seems 
little point in pretending them to be a random sample 
of an oc cult population of 'adequately representative' 
series. No c onfidence limi ts ought t herefore be assigned 
to t h e reference cyc l e dates proposed in chapt er II , nor 
to the measurements of amplitude and period repor ted in 
chapter III . 
Despite this limitation , however, there are certain 
other que stions about the signifi c ance of the results 
which it may be meaningful t o ask . 
1 
2 
(a) Can the sample be regarded as random so far 
as the distribution of trend curvatures is 
con cerned ? 
(b) Can the signifi c ance of t h e difference 
between evidence for reference points be 
tested? 
( c ) Can t h e signifi ance of t h e difference 
between dispersion o f Band P , Sand T 
p oints be tested? 
(d) Can the significance of the difference 
between episodes of mean relative amplitude 
and similar measures be tested? 
Se e pp.50-1 above. 
Ninety-five per c ent c onfidence limlts for a sampl e 
mean a re !(t.05S)/~N j where s is the standard deviation 
and N the number of ob ervations in the sample . For 
samples of about 30 , t 05 is approximately 2 , and ~N 
about 5t. He n ce t h e c onfidence limit s are roughly ~36 
per cent of t h e sample standard deviation , say one-third 
(Karmel , Applied Statistic for E c onomis ts , 119-21). All 
but one of the reference point distributions ( p 2 ) have 
standard deviations of less t h an ten mon t hs . 
(e) Can the significance of the difference in 
behaviour between employment and other 
indicators be tested? 
Each of t he se questions will be addressed in turn. 
(a) The distribution of trend curvatures 
The significance of the regression of trend 
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curvature upon average growth rate reported in chapter 
1 IV depends upon t h e assumption of randomness . In 
chapter I it was assumed that the trend and cyclical 
components of trend-cycle , a and S, are independent . 
The sample of indicators , having been c hos en for the 
information it was expected to afford concerning 
cyclical fluctuations , is non-random so far as the 
distribution of specific S-components is concerned. But 
if there is zero correlation between a and S in the 
parent population of all available indicators then each 
me mber of t h e population of all available a-components 
has had an equal chance of inclusion in the set associated 
with the non-random sample of S-components o It is 
therefore c onsistent with the primary assumption of 
independence to treat the distribution of trend 
parameters as a random sample 
(b) Evidence lor referenc e points and episodes 
were 
Values of an index of reliability of evidence , w, 
reported in c hap ter 112 for each of the reference 
cycle reference points. The index has a theoretical 
range fro m zero to unity e extreme values identified 
No satisfactory test can 
be devised to investigate the significance of differences 
between individual values of this index . However , if it 
1 See p .86 above . 
2 See pp o50-1 , table II 5 , above . 
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may be assumed that t h e four episodes afforded by post-
war history are a random sample from t he population of 
. 1 
all episodes, both row and column sets In table 11 .6 
can be treated as random samples , and differen es 
between their sample means tested for significance . 
Extreme values of mean w were . 729 for all E points and 
.599 for all I points. The data were found t o be 
consistent , at the five per cent level of significance , 
with the hypo thesis that both samples came from the 
same normal population . It was therefore concluded that 
no significant difference exists between t h e evidence 
for each of the eight reference points , I points and 
D points , that is , are as well vouched on average as E 
points and C points , or P points and T points . With 
slight modification the c on lusion tentative l y set out 
in chapter II may stand : the evidence for points C. B, 
E, S , I and D points afforded by the 36 indi ators is 
at least as convin ing as that for Peaks and Troughs . 
A similar test applied to the differences between row 
means in table 11 . 6 revealed that the evidence for the 
First and Fourth Episode reference points provided by 
the set of indicators is significantly better than that 
for the Second , and t ha t for the Se cond to that for the 
Third , all at the one per cent leve l . The evidence for 
the First Episode reference poinLs is marginally 
superior to that for the Fourth Episode at the five per 
cent level . 
(c) Dispersion of Band S , P and T distributions 
Suc h difference as did arise between the values of 
w for P and T points and Band S points was mainly due 
to the greater dispersion of the distribution of specific 
1 See p .53 , above . 
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reference points for P and T el In seven out of eight 
cases the reference point distribution for a B or S 
point was less dispersed than that for its c orresponding 
P or T points. If the eight c omparisons between trend-
free and non-trend-free peaks and troughs provided by 
post - war experience can be regarded as a random sample 
of all possible such c omparisons , it is possible to test 
wh ether this proportion of isuccesses i (trend-free 
reference point less widely dispersed) c ould have been 
drawn from a dichotomous population in which the 
proportions of Isuccesses i and 'failures ' are equal. 
Th e data were found to be inconsistent , at the five per 
cent level , with the hypothesis that the sample had been 
drawn from an equiproportionate population . It was 
therefore concluded that the apparent tendency lor 
distributions of trend-free peaks and troughs to be less 
dispersed than those for the c or esponding P and T 
. t' . . f' t 2 pOln s lS slgnl lcan . It follows , by appendix c.4 , 
that there is some evidence for the independence of a 
and S. 
(d) Relative seriousness of booms and slumps 
The same non-random sample of 36 indicators yields 
a set of estimates of mean re lativ e amplitude (and mean 
total disturbance, etc . ) corresponding with the set of 
episodes. The question is whether it is possible to 
determine the significance of differences between these 
estimates. It is c learly not possible to draw 
inferences about the population of all available 
1 See p.53 , table 11 , 6 
2 This c onc lusion , howeve r ~ depends upon the approximation 
of the normal curve to the binomial distribution. which 
is less than satisfactory for samples of fewer than 50 
observations. 
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indicators. By definition of a non-random sampl e, the 
average rat io between (Sl) and (S4) ' for example , may be 
significantly different , a mong indicators se l ected for 
the sample , from t h e average rati o ob t aining in t he 
parent popula tion. The most t ha t could be done would be 
to assume , as in paragraph (b) , that t he episodes 
supplied by history are a random sample of all possible 
episodes. The first two epis odes could t h en be treated 
as a random sampl e of two observations , and compared 
with the fourth, a random sampl e of one observation. 
Not surprisingly, t hi s procedure reveals no significant 
tendency for ampli tude and other measures t o c hange over 
the period. It would seem better to admit t ha t no 
useful test of statistical significance can be devised 
for the measures made in chapter III , and to form any 
judgement of their value solely in terms of t h eir 
congruence with GNP. 
(e) Atypical behaviour of employment series 
It was pointed out in chapter II that the behaviour 
of employment indicators appears to diverge from that of 
the remainder in t h e First Episode . l If the 11 employ ment 
indicator s were regarded as a random sample 01 all 
employment indicators c onsidered by the investigator to 
be suitable for business cycle analysis and t h e remainder 
a s a random sample of all non-employment indicators 
considered suitable, t h e probability that both samples 
were drawn from the same normal population of suitable 
indi c ators could be determined. The greate~ difference 
between e mployment and other indicators oc c urred in 
measure ments of the ampli tude of Sl ' The data for that 
1 See p .44 above . 
122 
estimate were found to be inconsisten t wi t h t h e null 
hypothesis (both samples from same normal population) at 
the five per cent level . but not at t h e one per cent 
level . I t may be conc l uded t h at wh ereas in t h e First 
Episode e mployme n t indicator s may have differed 
significantly in amplitude behaviour , t he re was li tt l e 
or no signific ant difference eith er in amplitude 
behaviour in other episodes ~ or in oth er behaviour in 
any episode . 
2 The Evide n ce of GNP 
None of t h e foregoing signifi c ance tests t h rows 
any light at a ll on t h e basi c usefulness of t h e sample: 
on its ability , t ha t is , to c h art t h e intra-annual 
course of the general level of activity. Before 
accepting its principal resul ts t h erefore. their broad 
agreement wi t h the offi c ial annual series of deflat ed 
GNP mus t be demonstrated . This may be achieved in two 
possible ways: first , by c omparing the (postulated) 
cyclical behaviour of the monthly indicators with an 
appropriate tran sformation of t h e GNP series; secondly, 
by comparing t h at transforma tion with a 'synthetic 
cycle
' 
c onst ucted from t h e various average measures 
reported in c hapters II and I II 
turn. 
Eac h will be done in 
It was shown in c hapter IV t ha t a log-linear 
regression line provid s a valid trend to t he spliced 
annual series of GNP at c onstant prices . l The series of 
arithmeti c deviations of t h e logarithmi c data fro m t hi s 
line , when expressed in standard deviati on units , 
constitutes an annual analogue of t h e B-component 
extracted from t h e mon t hl y indicators by removel of a 
I See p . 94 above 
log-quadratic trend . I t is , so to speak ~ the 'pure 
cyclical component I of constant price GNP . 
When a suitably positioned plot of this annual 
series is superimposed on the S- component graphs 
reproduced in appendix B , a gratifying similarity of 
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outline can be seen. In order to make a more precise 
comparison , the monthly values of S were grouped into 
annual averages for five of the ibetter-behaved' 
indicators, and these annual series c orrelated with 
that of GNP residuals . Table VI . l sets out the results 
of these computations , and figure VI . l displays them 
graphically. 
General confirmation of the indicator analysis is 
seen at first glan e . Annual trend-free peaks and 
troughs in the series of GNP are fairly c losely matched 
by the annual averages of the monthly indicators and 
the relative amplitude of fluctuation is c l early larger 
in the First than in the Fourth Episode . Ea c h indicator 
conforms closely with GNP in the First Episode . and all 
but Banking Activity (Bank Debits deflated by Wholesale 
Price Index) with the recessionary and recovery phases 
of GNP in the Fourth Episode The Se cond Episode Boom 
appears in 1955-56 in annual GNP mat c hing t.he behaviour 
of the Employment and Retail Trade but not of the other 
indicators GNP stood above t.rend in 1958-59. but 
Employment Banking Act ivity and Imports fail to c oncur 
Correlation coefficients of annual averages with 
GNP are not high when it is re membered that the five 
series selected are among t.he better indicators of the 
general level of activity. To some extent this results 
from the 'distortion ' to riscal-year annual averages 
arising from the existence of average lags . Suppose 
that mon t hly Imports, for example . tended to lag GNP by 
Tabl e VI . l 
COMPARISON OF THE CYCLICAL COMPONENT OF DEFLATED GNP WITH 
ANNUAL AVERAGE CYCLICAL COMPONENTS OF SELECTED MONTHLY INDICATORS 
Deviations from trend in standard deviation units 
GN P at Total Retail Banking Imports ANZ 
constant Civilian Trade Activity Bank 
prices Employment Volume Volume Volume Index 
1948-49 -1. 017 -0 . 727 -0 . 106 -0.658 -0 . 477 +0 . 0l.J5 
1949-50 +0.880 +0.533 +0.419 +0 .866 +0.211 +0 . 403 
1950-51 +1 . 581 +1 . 886 +2 .273 +2 . 628 +0 .985 +0.967 
1951-52 +0 . 866 +1. 529 +0 . 665 +0 . 342 +2 . 180 +0 .047 
1952-53 -1 . 924 -1 . 625 -1. 400 -1. 868 -1.797 -2 . 334 
1953-54 -0 756 -1 . 078 -0.742 -0 . 472 -0.263 -0 . 224 
1954-55 +0 . 137 +0 . 086 +0 . 634 +0.555 +0 · 922 +0 . 531 
1955-56 +0 . 825 +0 · 753 +0 . 690 +0.010 +0 l.J02 +0 , 152 
1956-57 -0 . 206 +0 . 208 +0 . 082 -0 . 242 -0 . 717 +0 . 280 
1957-58 -1 . 457 -0 . 438 +0.025 -0 . 208 -0.413 +0 . 003 
1958-59 +0.357 -0.666 +0 . 177 -0.137 -0 . 663 +0 . 339 
1959-60 +0 344 +0 . 140 +1.120 +0.586 +0 .047 +1. 067 
1960-61 +0 . 550 +0 . 524 +0 . 636 -0 . 066 +0 . 855 +0 , 157 
1961-62 -1 . 100 -0 . 663 -0.653 +0 . 054 -0.668 -0 . 974 
1962-63 - 0.110 +0 . 070 -0.302 -0 . 049 +0.390 +0 . 011 
1963-64 +1.017 +0 .041 
Coeflicient of linear 
correlation with GNP at 
constant prices +0.876 +0.861 +0 .789 +0.752 +0 .732 
f-' 
l\.) 
+-
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about four months . I t would be more appropriate to 
correlate 12-month averages of ihe Import series for a 
period November-to-O ctober with the JUly-to-June series 
of GNP . Preliminary experiments with a systematically 
varied lag were carried out in c onnexion with chapter 
VIII . I It was found that the mat c h between 12-month 
averages and annual GNP was noticeably improved in many 
cases by the use of optimum lags 
As an alternative method of c omparing the evidence 
of the indicators with that of the National Accounts , a 
'synthetic reference c ycle V was c onstructed out of the 
former . All reference I and D points were plotted (with 
values reported in c hapter II) on a time-scale divided 
into months . All reference Band S points were plotted 
on a co-ordinate scale having the monthly time base as 
abscissa , and mean relative amplitude (weighted by 
2 
c overage) as ordinate . Cons cutive points were joined 
by straight lines . It can be seen tha t the slopes of 
these lines represent mean phase gradient and the areas 
enclosed by them and the abscissa mean total disturba~e. 
The result is displayed in figure VI 2 
Give n the monthly subdivision of t h e time scale, 
no exact c orrespondence between the synthetic cycle and 
GNP residual c ould be looked for Monthly values of the 
synthetic cycle were therefore obtained by linear 
interpolation . and average values c alc ulated for each 
fiscal year . This series is shown as the dotted line 
in the lower graph of figure VI . 2 , superimposed on the 
plot of GNP residual . The agreement between these curve s 
I Because these results were found to be unsatisfactory 
for other reasons , no report of this researc h is included 
in chapter VIII . 
2 See table 111 . 2 , p . 62 above 
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is the only possible measure of the appropriateness of 
the sample of monthly indicators . l 
The coefficient of linear correlation between t he 
two series is +O . 828 ~ higher than that for Bank Debits 
or the ANZ Bank Index of Factory Production , but lower 
than for Civilian Employment or Retail Trade Either of 
these two series , therefore (and perhaps several 
others) , would alone have been a better proxy for GNP 
on an annual average basis than the average behaviour 
of the sample . The evidence of Total Clvilian Employment 
for chronology and amplitude of fluctuations is compared , 
in table VI.2 , with that of the sample as a whole 
Divergence between the indicators and GNP is 
greatest as concerns the timing of the Second Episode 
Boom , and the amplitude and timing of fluctuations in 
1957-58. According to the indicators (though not to 
Civilian Employment considered separately) the peak of 
cyclical activity in the Second Episode took place in 
1954-5 5 rather than ln 1955-56 Either the sample 
gives too much weight to the preliminary peaks 
observed in many important series in 1954 and 1955. or 
the effect of these on the value of goods and services 
produced in Australia has been recorded in the National 
Accounts for the succeeding fiscal year 
More serious is the c ontradi c tory evidence for 
1957-58 and 1958-59 . Deflated GNP fell to a very 
definite cyclical trough in 1957-58 and rose sLrongly 
above trend in the following year . The indicators 
1 Even this , of course depends upon the assumption 
that similarity between the time-shapes of the annual 
averages of two series is evidence of similarity 
between the time-shapes of the monthly observations 
,whi c h comprise them 
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Tabl e VI 2 
EVIDENCE OF TOTAL CIVILIAN EMPLOYMENT COMPARED WITH 
THAT OF THE TOTAL SAMPLE OF MONTHLY INDICATORS 
Reference cycle Total Civilian E!:!!Eloyment 
Da te Ampli tude Dat e Ampli tude 
II NOV 49 OCT 49 
Cl AUG 50 NOV 50 
Bl MAY 51 +2 . J61 JUN 51 +2 J29 
PI JUN 51 NOV 51 
Dl MAR 52 JUN 52 
El MAR 52 JUN 52 
Tl NOV 52 DEC 52 
SI DEC 52 -1 . 980 JAN 5J -1 . 997 
I2 APR 54 NOV 54 
C2 FEB 54 JUN 55 
B2 MAR 55 1"'1 . 064 OCT 55 + 0 . 867 
P2 JUN 55 DEC 56 
D2 MAR 56 
E2 JAN 56 
T2 JUN 56 
S2 AUG 56 -0 . 596 
I J FEB 57 
CJ MAY 57 
BJ MAY 57 +0 . 41J 
PJ OCT 57 
DJ NOV 57 MAR 57 
EJ FEB 58 FEB 57 
TJ JUL 58 APR 57 
SJ AUG 58 -0 .787 JAN 59 -0 . 78J 
I4 AUG 59 DEC 59 
C4 JAN 60 APR 60 
B4 JUN 60 +1 , 208 OCT 60 +1 OJ8 
P4 JUL 60 DEC 60 
D4 MAR 61 APR 61 
E4 JAN 61 MAR 61 
T4 JUL 61 AUG 61 
S4 SEP 61 -1 . 024 SEP 61 -0 944 
I5 NOV 62 JAN 63 
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suggest s light l y be low- trend a ct i v ity in t h e first year 
with a small decline to a weak trough in 1958-59 
1 Analysis of GNP reported in chap ter X , however , 
reveals t ha t a large part of the reason for f luctuation 
in these two years wa s a substantial swing in t h e 
balance of trade unaccompanied by a correspondingly 
large dis turbance t o t h e growth of domestic expenditure . 
In 1957-58 , external balance was £(1953-54) 186 million 
below the previous year: but in 1958-59 it was £(1953-
54) 121 million higher than in 1957 -58 . The effect on 
internal activity seems t o have been somewhat lagged . 
Employme nt indi c ators c ontinued to fall (in 
abstraction from trend) during 1958-59 and there were 
no appre c iable increases in industrial product ion or 
internal trade In 1 959-60 the previous year's 
external stimulus began t o be evident in t h e expansion 
of consumption and fixed investment spending It would 
therefore appear t ha t t h e indicator sample might 
actually p rese n t a mo re useful a cc ount of economic 
activity in t h ese two years t han GN P , though for an 
adequate history of t h e Third Episode both sets of 
information are required . Whether muc h re liance c an 
be placed on t h e mon t hly dating or t h e amplitude 
estimates in t hi s episode . ho wever , is extremely 
doubtful . 
If t h e disparity in 1 957-58 and 1958-59 were 
c orre ted o r ignored 9 t h e correlation between t h e two 
series would exceed +0 90 . In view of the reas onabl e 
explanation o f Lhis discrepancy , the oncurrence appears 
sufficient t o justify t he indicator analysis and t o 
excus e t h e c ompo s i tion o f t h e sampl e A question 
1 S ee pp . 403- l 2 below o 
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arises as to the latter , however . whether a single 
well-b e h aved indicator such as Civilian Employment or 
Retail Trade mi ght not have been a better (and more 
economical) proxy for aggregate activity . For several 
reasons there seems some point both in calculating and 
reporting the results for the whole sample . 
To begin with~ of course , no comparison between 
the performance of a single indicator and that of a 
sample c ould have been made until the latter had been 
determined . In t h e second place . as previously 
remarked, many of the monthly series used were in any 
c ase n eeded for their intrinsic interest Thirdly . 
there is some ground for supposing that the indicator 
showing t h e h ighest correlation with annual GNP 
(Civilian Employment) may give misleading indications 
o f turning points in some cases. It appears from table 
VI . 2 t ha t many reference points . especially those in 
t h e Fourth Episode , lag average dates by several months , 
especially at P eaks The lag between Band P . and T and 
S points is a function of trend and is therefore specific 
to the indicator . Apart from this it is indeed possible 
that all other indicators are out of step except for 
e mploy ment: on ~_E~i grounds . however one would 
expect some tendency for employment to lag output and 
expe n diture series If this were the case . then the 
superior orrelation of annual averages with GNP would 
be largely the result of coincidence at the Second 
Episode boom in 1955-56 . In addition to these reasons , 
t he re is the further considerat ion that even if one 
indicator supplied satisfactory estimates of Band S 
points , th establishment of C and E points could not be 
directly vouched by any c omparis on with GNP , and hence 
the a ccumulation of evidence from several indicators 
132 
would have merit . It is clear , finally , that any 
comparison between the reliability of evidence for 
different classes of reference point , or between t h e 
dispersion of actual and trend-free peaks and troughs , 
would have been impossible without a sample of many 
observa tions . 
For these reas ons , t he evidence of t h e sample 36 
indicators has been taken , in this thesis , as a fairly 
reliable guide to the timing and amplitude of economic 
fluctuations in Australia fro m January to De cember 
1964 . In the narrative chapters whic h follow , the 
reference cycle dates will be used as a chronological 
skeleton around which to organise a history of economic 
activity . No important point of interpretation hangs 
upon the precise value of these dates , however . Their 
purpose is rather to raise questions and to suggest 
lines of enquiry to the histor ian 
The measurements of amplitude and associated 
quantitie s seem to ac c ord more c losely with GNP than 
do those of c hronology . Toge the r with the latter they 
will be used , in Part II to supplement and c orrec t 
mor e general and qualitative evidenc e for the relative 
seriousness of fluc tuations It has already been 
shown that the evidenc e of the indi c ators as to the 
trend of economic activity do e s not differ signifi c antly 
1 from that of GNP . No attempt has been made to average 
t h e seasonal behaviour of monthly indi c ators , but it 
has been point e d out in c hapter V that the annual 
cycles they display are consistent with seasonal 
patterns in quarte r l y GNP . 
1 See pp.93-5 above. 
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3 Summarx of Conclusions of Part I 
( 1 ) The trend of economic activity in Australia since 
1948 has risen at an average exponential rate of 
little over four per cent per annum. There has 
been no tendency for this rate to accelerate or 
decelerate. 
( 2 ) There have been aperiodic oscillations about this 
trend. An episode is defined as the interval 
between two consecutive occasions on which activi~ 
rises about trend : there have been two clearly 
marked episodes between 1948-49 and 1963-64, and 
two other incomplete episodes. 
( 3 ) The First Episode began before the end of 1949, 
reaching its peak in the first half of 1951; 
activity fell below trend in 1952, touching 
bottom in the middle of 1952-53; the whole 1953 
was a recovery phase. 
( 4 ) The Fourth Episode began in 1959, rose to a peak 
shortly before the middle of 1960, declined until 
the second half of 1962, and recovered by the 
first half of 1963. 
(5) In amplitude and period, both in expansion and 
contraction, the First Episode was a larger 
disturbance of steady growth than the Fourth. 
( 6) A boom in 1954 levelled out and declined somewhat 
before rising to a cyclical peak in 1955 . During 
1956 the general level of activity declined 
relative to trend, but in 1957 and 1958 it is 
impossible to describe the course of fluctuations 
with any clarity. The c oncept of the 'general 
level of activity' loses its precision in this 
period : some indicators perform a complete 
episode, some remain above trend and some sag 
below it. Measured GNP declines cyclically in 
1957-58 and recovers strongly in the following 
year, but this is not reflected in most indicators 
of "nternal activity. 
(7 ) The course of cyclical fluctiations may be 
described in terms not only of Peaks (p) and 
Troughs (T) , but also of peaks and troughs of 
the cyclical component (B and S) , peaks and 
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troughs of t he growth-rate curve (C and E) . and 
the crosses of trend-cycle on trend (I and D) 
The evidence for these other reference points 
is as strong as that for Peaks and Troughs. 
( 8 ) The greater dispersion of specific P and T points 
relative fo specific Band S points is evidence 
of some causal independence of trend and cyclical 
components of the general level of activity , 
( 9 ) The shorter average duration between C and E 
points relative to I and D points throws light 
on the growth-path of normal potential output . 
The trend of a ctual output may lie consistently 
below that of full employment output : hence 
periods of inflation are shorter than the time 
between I and D points and those of deflation 
(or non-inflation) longer than that between D 
and I points . This possibility leaves unaflected 
t h e comparisons of relative magnitude between 
episodes of booms and slumps . 
(1 0) Superimposed upon the trend and cyclical c omponents 
of the general level of activity is a variety of 
sector-specific annual seasonal cycles. The net 
effect of these seasonal patterns is to depress 
GNP by about five per cent below trend-cycle in 
the first (March) quarter . and about seven per 
cent in the second (June) quarter; and to raise it 
by about 12 per cent above trend-cycle in the 
fourth (December) quarter . About half of this 
variation however results from the cy Ie in 
farm inventories which has very little erfect on 
t h e level of activity. Despite this fact, seasonal 
variation is of greater magnitude than yclical 
fluctuation in the post-war Australian economy 
PART II 
DISTURBANCES OF THE AUSTRALIAN GROWTH-RATE , 
1948-49 TO 1963-64 
The task of c ontrolling an ec onomy so d e vot e d 
to onsumption and so responsive to wool c an 
never b e e asy . 
The E c onomist 
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Chapter VII 
DYNAMIC EQUILIBRIUM OF A DEPENDENT ECONOMY* 
An historian , before attempting to invest chronology 
with narrative, must form some theory of the c onnexion 
of events . Economic fluctuations in Australia are 
chiefly to be observed in the balance of payments , the 
level of e mploy ment , t h e behaviour of costs and prices, 
and the rate of economic growth. It is impossible to 
write their history without pre conceptions , implicit or 
explicit, as to the probable relation of these to one 
another . Assump tions may be modified or relaxed in the 
course o f explanation but they cannot be dispensed with. 
The material object of this c hapter is to lay bare 
t he c hief assumptions with which the task of writing 
c hapters IX , X and XI was approached . No c laim is 
thereby made for their permanent validity, or even for 
their peculiar appropriateness , though provisional 
justification of the more important is sought in chapter 
VIII . A formal structure emerges which const itutes a 
model of growth-rate fluctuations in a dependent economy . 
The first section of the c hapter examines the 
conce p t of normal potential output , tentatively 
introduced in c hapter III , l and relates t h e implicit 
* The substance of this chapter is published in E onomic 
Re cord, September 1966 , under the title 'Some Footnotes 
to t h e "Swan Diagram" - or , How Dependent is a Dependent 
E conomy'. That article , howeve r , contains two small 
errors which are here correcte d . Fi rst , it was misleading 
to s p eak of the wage inflation function , g = f(N) , as the 
'Phillips Curve' , since a range of N ~ 1 w~s impli e d . 
S ec ondly, the definition of Swan's Cost Ra tio (R) should 
have included a produc tivity term since its rate of c hange 
through time was to be discussed . (This point is tacitly 
assumed in Swan's own articles, but ignored because of 
the assumption ~ in these , of igiveng produc tivity) . 
1 S ee pp .55-6 above . 
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theory of part I of this thesis to the explicit theory 
of par t II . Two sections follow in ,,,hich the static 
e quilib rium of a dependent economy is considered in 
relation t o the balance of payments . In section four 
the analysis is made explicitly dynamic and all elemen ts 
of the model drawn together . A final section discusses 
some limi tations and other p roperties of the model . 
1 Normal Po tential Output 
The termsto be us ed in this section are here 
summarised . 
Full capacity output YF 
Full employment output YE 
Real national product (actual output ) 
Normal ( ' full employment' ) work force 
Normal ('full capacity! ) productivity 
Degree of employment 
Y = N. L.n · s 
L 
n 
N [0 N~ l] 
Capacity c oefficient of productivity S [ 0 < S <" 1 ] 
u = 
il!S. 
llYF 
Incremental capital-output ratio 
Investment llK = I + GI 
Private investment I 
Publi c investment GI 
The concept of full capacit~utput was introduced 
into the literature of economic growth and fluctuation 
by & Smi thies . l It will be employed in his thesis as 
an e l ement in a model which differs in almost all respect 
from t ha t of Smithies . The present section will make 
us e of the concept in three ways: 
1 
(a) to show the c onvergence of YF on YE in a 
dependent economy; 
(b) to consider the independence of YF and YE 
with respect to Y in a dependent economy; 
(c) To relate the assumptions con cerning the 
behaviour of Y, YF and YE to those concerning 
Smithies, A. , IE c onomi c Fluctuations and Growth', 
Econometrica 25:(1957) , 1-52. 
trend and trend-cycle employed in part 
I Ol this thesis . 
(a) The growth-path of YF 
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Full capacity output , YF , is 'the output that the 
existing stock of capital is intended to produce under 
normal working conditions with respect to hours of work, 
number of shifts and so forth ,.l It is evident that in 
a country such as Australia, where single-shif working 
and weekend shut - downs are widespread, this conventional 
limit will fall far short of what could be achieved 
from continuous efficient operation of the total stock 
of capital with unlimited supplies of labour . 
Full e mployment output , YE , is that rate of output 
at which all members of the population normally inc luded 
in t h e work force are efficiently employed at the 
socially acceptable maximum intensity. As YF falls 
short of some technical maximum set by the nature of the 
physical plant , so YE falls short of some physiological 
limit set by the ability of humans to maximise their 
output given unlimited supplies of capital . In time of 
war or other national emergency the 'potential output' 
represented by these margins above the customary maxima 
may be approached . But for most purposes , in luding that 
of thi s history , it is more convenient to think of 
'normal potential output' as a conventional production 
ceiling which may be exceeded for short periods in times 
of boom . 
The rate of growth of lull e mployment output will 
be governed by the increase of work force and 
1 Ibid ., 8 . 
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produc tivity. 1 Though both may respond t o c hanging 
economic c irc ums tan ces , t h ey may , for the present , be 
taken as given . The rate of growth of full capacity 
output d e p e nds on the rate of net investment. In a 
closed, independent economy t h e lat ter will be 
responsive t o curren t and recent levels of actual 
output as we ll as to t h e long-run growth of demand. 
Hence Smi thies, with the Uni ted S tates in mind , proposes 
the following investment function: 
where Y signifies the highest level of output so far 
('ratche t effect' ) , k t is a trend term, and subscripts 
attached to variab les denote lags measured in annual 
units . 
For two reasons, a formulation of t hi s kind is 
inappropriate to econom~es such as that of Australia . 
First, there is no distinciion between public and p rivate 
investment in Smithies's model: all capa ity-creating 
e xpenditur e is included under I . About one-third of 
Australian investment is undertaken publicly , and it is 
unlikely that t hi s co mponent is sensitive to any but the 
last term of equation (1) . Se ondly , an important part 
of privat e , non-dwelling investment in Australia is made 
by international corporations ontrolled abroad . Oil 
refineries or motor-works , for exampl e , take several 
years to bring into operation ; the decision to invest 
i s based on market forecasts extending over de c ades ; 
finance is available from t h e overseas parent; shor t-run 
dis cre pancies between domestic supply and aggregate 
1 Kaldo r, N. , 'E conomic Growth and Cycli c al Flu tuat ions' , 
EJ 64:(1954), 62 ; Smithies , A " 'The Control of 
Infla tion I , R~ S tat 39: (1957) , 282 , (Appe ndix) . 
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demand are buffered by fluctuations in the balance of 
trade. The only effective determinant of large-scale 
manufacturing or process investment in such cases is 
the long-run prospect of market growth. Equation (1) 
should therefore be rewritten for Australia, omitting 
the first two terms and modifying the third by 
substituting YE for Y in an economy in which judgements 
about ' excess or deficient capacity ' are made with 
reference to full employment output rather than past 
maxima. Then, ignoring lags for simplicity of 
exposition and writing (I+GI ) as II 
t 
where k 16YE stands for k and the coefficients b l and 
b 2 are the average proportions of conventional capacity 
and conventional full employment at which decision-
makers expect the economy to be operated. 
From definition, 
I' = u.6 YF 
1 
6YF = -S3·~(blYF-b2YE) 
Taking kl 
(3) 
(4) 
b 2YE bY (the degree of adjustment of capacity to market), 
1 F 
(4) becomes 
(5) 
C 
When capacity is adjusted to the marke~, that is, the 
rate of growth of full capacity output is equal to that 
of full employment output. The former will tend to 
f'..y 6y 
converge on the latter, since yF >~ as F > 1, and 
F YE 
vice versa for all values of k 2 =0. 
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There is a certain resemblance between this result 
and the convergen e of the Harrod warranted rate of 
1 
growth upon t h e natural rate demonstrated by R .M . Solow . 
But Solow' s argument depends upon factor substitution 
in a two-factor production function wi h full employment, 
thereby implying a variable capital-output ratio . In 
an open economy, however , the full employment rate of 
investment is no t governed by the propensity to save. 
Convergence can t h erefore tak e place with fixed 
proportions. 
(b) Normal potential output and actual output 
Since it is to be assumed that YF tends to approximate 
YE , either may be regarded as normal_Eotential output . 
As YE has been taken as 'given' , however , and since in 
any case its course would probably run more smoothly 
than t ha t of YF , full e mployment output will be 
understood to represent normal potential output . When 
Y
F 
= YE , it may be defined as YE = L . TI, and 
its growth-
( 
d[ 
rate as gL+ g 7T), using the notation gf = f for the 
proportionate rate of change of any variable , f. 
From definition , the growth-rate of actual output 
may be written as: 
(6) 
whence: 
A = 11 - \! (7) 
The net disturbance to the growth rate , A, appears 
t o t h e historian as fluctuation in the rates of increase 
of employment and productivity , It is to be explained 
as the differenc e between the growth-rate of a c tual 
1 Solow, R .M . , 'A Contribution to the Theory of E onomic 
Growth', QJE 70:(1956) , 65-94 . 
output; or aggregate final demand in real terms , ~; 
and that of normal potential output , \! . In so far as 
the latter is determined by demographic and 
insti tutional factors and independent of ~, it makes 
sense to concentrate attention upon fluctuations in t h e 
rate of c hange o f demand Hi storical explanation 
becomes a ma tter of separating the endogenous and 
exogenous determinants of ~, displaying the mechanism 
of the former and describing the circumstances of the 
latter . 
The growth-ratreboth of work force and 
product ivi ty, of c ourse , will respond to some extent 
to c hanges in the rate of growth of demand . In times 
of prolonged mass unemployment , for example , productivity 
growth will falloff almost to zero, net immigration 
will slacken and work force participation rates decline. l 
Australia , however - unlike Canada , which in other 
respects s h e cl osely resembles - has succeeded since the 
war in avoiding any lengthy pe iod of deficient demand. 2 
Subje ct to the qualifications noted in the next c hapter , 
t h erefore, \! will usually be taken as constant and given, 
o r at most , as oscillating sluggishly about a constant or 
regular l y changing trend value . 
1 Se e Waterman~ A . M. C., i Economic Policy and the Rate of 
Growth: Canada , 1945-63 1 , ~EP 4: (1965); 37-56 . 
2 Vernon R~£!. 1 . 13 . I The long period of full or nearly 
full e mployment and of expanding markets brought with it 
changes in the attitude of business and labour alike . 
The planning horizons of most major business 
organiza tions seems to have lengthened , and investment 
decisions now appear to be less influenced by short 
term fluctuations in economic activity' . 
(c) Normal potential output and the statistical trend 
The definition of actual output at the head of 
section one may be rewritten: 
where Nand s are the average values of N ,s during the 
period of this history . The term (~ . rr) , of course, is 
what the Vernon Report calls . . t I I 'National Productlvl y . 
All that is enclosed in the first square bracket may be 
written in the notation of part I as a A , the trend 
component of the general level of a ct ivity; all enc losed 
in the second bracket as SA' the pure cyclical 
component. It follows immediately that the rate of 
growth of the statistical trend is equal to that of 
normal potential output: 
(8) 
and that of the cyclical component equal to that of the 
net dis turbance to the growi.h-ra te , " : 
gs = (gn+gs) 
The rate of growth g is the Vernon Re,Eort rate of growth 
'IT 
of National Productivity. 
It may now be clearly seen that the statistical 
assumption as to the (substantial) independen e or a 
and S, which underlay the first part of this thesis, is 
equivalent to the operational assumption of the 
(substantial) independence of ~ and V whi h underlies 
the second part . 
For a realised value of b 2 (=N) less than unity 
the logarithmic time-path of a wlll be parallel and 
below that of YEo If there is any tendency for gy to 
decline as Y > Y and vice versa? we may expect the 
E 
I Ibid., D.2 . 
of Nand S on 
significantly 
Provided that least-squares regressions 
time yielded slopes which did not differ 
from zero. 
144 
average interval between successive C and E reference 
points to be somewhat shorter than that between 
successive I and D points. 
The postulated relationships outlined in this 
section are illustrated in figure VII . 1 for t h e case in 
which & and ~ are approximately the same , both less than 
unity. 
2 Internal and External Balance of a~endent E conomy 
The formal object of this chapter is to investigate 
the determinants of actual output, Y; and to explore 
the consequences, for a dependent economy, of 
divergences between Y and YEo It will be convenient to 
begin with a purely statical analysis based upon the 
work of T.W. Swan . A dependent economy will be taken as 
l a small country which trades in world markets that are 
competitive in the sense that the prices it receives for 
export and pays for imports are independent of its 
1 domestic conditions of supply and demand' . 
Swan's account of the relation between internal and 
external balance in a dependent economy exists in two 
published forms, one essentially a1gebrai c ,2 the other 
purely pictorial , 3 The two versions are identical so 
far as the role of the c ost ratio is concerned: the 
former, however , incorporates an equation for the price 
level which includes the money wage rate (assumed to be 
controlled by authority) as an explanatory variable . 
Since the obje c t of this se c tion is to explore the 
1 Swan, T . W. (1960) , 'Ec onomic Control in a Dependent 
Economy', ER 36:(19 60 ) , 53. 
2 Ibid . 
3 Swan , T . W. 
of Payment s ' 
384-95 . 
(1963) , 'Longer Run Problems of the Balance 
(ANZAAS G, 1955), in Arndt and Corden , 
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consequences of allowing wages to be determined within 
the system, the graphical version, commonly known as the 
ISwan Diagram I , will be taken as starting point. The 
mathematical properties of the diagram will first be 
made explicit and then used to organise further 
information. For ease of reference, the additional 
terms required for this section will here be summarised. 
Real domestic expenditure 
Consumption expenditure 
Investment 
" 
Public " 
C 
I 
G 
Real export surplus 
Volume of exports 
Volume of imports 
B = X - M 
X 
M 
Real national expenditure E + B = Y 
P 
R r = wi n Cost ratio 
P 
r 
Index of world prices 
Index of domestic money earnings W 
Productivity, work force, the terms of trade , capital 
movements and other financial transfers are taken as 
given. It is also assumed that no special import 
restrictions are imposed on balance of payments grounds. 
Suppose that both exports and imports may be 
written as functions of domestic expenditure and the 
cost ratio. Then: 
X = f(E, R) 
M = g(E, R) 
From definition of B, 
B = f(E, R) - g(E, 
= ¢ (E, R) 
For op timum external balance: 
R) 
B = 0, whence 
(10) 
(11) 
(12) 
(13) 
For optimum internal balance 
Y 
1 - LIT = 0 
1 _ E+<»(E , R) = 
LIT 0 , or! since L , IT 
thus 
c onstant , 
\jJ (E , R) = 0 (14 ) 
Equations (13) and (14) in E and R , if consistent, yield 
a solution for each at whi c h simultaneously, B = 0 and 
N, I;; = 1 . 
Figures VII . 2, 39 4 and 5 display these 
re l ationships graphically upon the assumption that 
exports increase as the c ost ratio rises (domestic 
goods mor e competitive on world markets) but de~~ as 
domestic expenditure rises (increasing home demand for 
exportables); and that imports de c rease as the cost ratio 
rises (home product ion more compe titive with imports ) 
but increase as domestic expenditure rises (increasing 
home demand for imports) , In figure VII .2 a lamily of 
three curves is shown for each of X and M, the members 
of both families corres ponding with three values of R . 
For simplicity of exposition , the curves have been drawn 
as straight lines against a non-linear scale for R . 
The locus of the intersectlon Ol equal values of X 
and M for each value of R yields the B = 0 curve. From 
this a family of B-curves may be const ructed . Figure 
VII . 3 illustrat s the relationships which must obtain 
between E and B in order for that value of Y to result? 
equal to IT . L or YE , at which full employment is 
a chieved . When figures VII . 2 and 3 are superimposed in 
figure VII . 4 , the intersection of the appropriate 
members of ea h family of B-curves results in the N = I 
curve. If figure VII o5 is redrawn with a linear scale 
for R as the ordinate the familiar Swan Diagram 
results . The nega tive curve describes all the 
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CONSTRUCTION OF A 'SWAN DIAGRAM' 
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possibilities at which there can be full employment; the 
posi tive curve all those at which there can be 
1 
equilibrium of the balance of payments . The resulting 
diagram 'divides existence into four zones of economic 
2 
unhappine s s ' . 
Zone I: over-full employment and external surplus 
II: under-full employment and external surplus 
III: under-full employment and external deficit 
IV: over-full employment and external deficit. 
There is , of course , no pro cess of self-equilibration 
,) 
implie ~ in this analysis . 
The Swan Diagram is formally self-sufficient " It 
is clear , howeve r , that an implicit assumption of the 
independenc e of W with respect to N is required for its 
use . Suppose that at full employment t he re were some 
tendency for wage inflation . Then a simultaneous 
equilibrium of internal and external balance could have 
only momentary existence . The ost ratio would fall , 
and with it , other things being equal , the level of 
employment . Only at that degree of unemployment at which 
t h ere were no tendency for money earnings to change 
could there be simultaneous eguilibrium of income and 
the balance of payments . But the former would be , by 
definition , inferior to 'internal balance' . 
The value of the Swan Diagram depends, therefore , 
upon whether or not we may suppose that money wages are 
likely to remain constant at full e mployment . 
1 
'The balance of payments is fully determined at any 
volume of the Import Sur plus' ( Swan (1960) , 53) , since 
all other elements in the account a e take n as given . 
External balance may , in fact, be consistent with a value 
of B i 0 , but this in no way affects the argument: we 
simply select another member of the amily of B- urves 
to specify as our ~external balance' line . 
2 Swan (19 63) 9 386 
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It is traditional to assume that the rate of change 
of price s in any market is an inc reasing function of till 
1 degree of excess demand; whence , 'no argument is 
required to show that inflationary tendencies can arise 
2 from an excess of Y over YE or YF ' . Econometric 
studies by A vWo Phillips and others ~ 3 however , suggest 
that for some countries , at least , t h e process of wage 
inflation sets in well before the c onventional deg ee 
of 'full employment i (N=l) has been reached These 
alternative views are illustrated in figure VII . 6 . 
According to the former , the rate of wage inflation , 
is described by fl(N) : a cc ording to the latter 
When the degree of unemploy ment is defined as 
U > I-N (such that at U=O , f 2 (N) =00) , the ' Phillips 
Curve' [g = f(U)] results . 
w 
The urve f 2 (N) in figure 
VII . 6 is thus a transformation of the Phillips curve, 
implying that. at conventional full employment there is 
positive wage inflation but that some range of iover-
full' employment is possible before the rate 01 wage 
increase rises assymptoti c ally to infinity Fo r the 
remainder of this c hapter f 2 (N) will be taken as the 
general wage inflation function fl(N) being treated 
as a limiting case. 
Given some positive rate of wage inflatlon at full 
employment , however , it is formally lmpossible for a 
dependent economy simultaneously to a chieve internal 
1 Samuelson , P . A. , Foundations of Economic Analysis 
(Harvard , 1947) 9 2 63 . ---
2 Smithies , 'The Control of Inflation' ~ 273 . 
3 Phillips , A . W. ' The Relationship between Unemployment 
and the Ra te of Change of Money Wage Rates in the United 
Kingdom , 1861-1957 1 , E c onomi c a 25:(1958) 283-99 . For 
a survey of recent theoretical and econometric literature , 
see Hagge r A . J ' 9 The Theory of Inflation: a Review 
(Melbourne , 1964) . 
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Figure VII.6 EMPLOYMENT AND WAGE INFLATION 
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and external balance: unless - by fortunate coinc i dence -
the rate of increase of P should happen to equal t ha t 
r 
rate of increase of W which corres ponds to N = 1 . 1 It 
is pre cisely this fact, however , which allows us to 
rehabilitate the Swan Diagram 
For each value of a po ssible range of rates of 
inflation of world prices , there will be a unique degree 
of employment at which - since at t ha t value t he 
inflation of wages , gw ; is equal to inflation in world 
pri ces , g - R can re main stable o 
r 
In terms of figure 
VII . S t h is amounts to saying that a family of negatively-
sloped curves can be drawn , each member of which 
c orre s ponds to a part icular value of g . 
r 
Two of these 
enjoy s p ecial claim on our attention . One curve, 
indicating t h e values of R and E necessary for full 
e mployment , will be possible at that value of g equal r 
to t h e value of g associated with N = 1 . 
w 
The other will 
show values of R and E whic h support that degree of 
e mploy ment at which gw = 0 ) with an equilibrium value of 
wh en g = OJ 
r 
In the spe c ial case ) 1 where 
g = 0 at full employment, the two curves would oincide . 
w 
Thi s leaves unaf:fected ; however , the general argument 
that employment Lends to settle down at a level resulting 
in wage inflation (or deflation) equal to the rate of 
c hange of world prices . 
These possibilities are displayed in figure VII . ? 
The curve marked g (N=l) shows that for internal balance ~ 
w 
two sets of onditlons must be fulfilled: certain 
combinations of R and E must obtain , and P must inflate 
r 
1 Compe n sating c hanges in IT are possible in the real 
world and will be cons idered in subsequent sections: in 
this section however, we are discussing the formal 
properties of the Swan Diagram j wh ich can not be drawn 
without the assump tion of constant IT ' 
at g l > O. 
r 
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The curve marked g (N<l) indicates that for 
w 
p rice stability two different sets of conditions must be 
f ul filled: P must be constant (g =0) and those 
r r 
combinations of Rand E must obtain at which the degree 
of emp loyment (N <l) results in stability of wage rates 
1 ( g =0 ). 
w 
The Swan Diagram, accordingly, may be generalised 
f o r t h ree policy goals . There are now six zones of 
' economic unhappiness I • (The other two formally 
possible are ruled out by the nature of our asswnptions 
about f(N).) 
Zone I: over-full employment, external surplus, 
inflation 
II: over-full employment, external deficit, 
inflation 
III: under-full employment, external deficit, 
inflation 
IV: under-full employment, external surplus, 
deflation 
V: under-full employment, external surplus, 
deflation 
VI: under-full employment, external surplus, 
inflation. 
When f(N) = fl(N), zones III and VI disappeaL2 Figure 
VII.S displays the six-zone Swan Diagram. 
An important provisional conclusion, by no means 
novel,3 follows from the argument of this section. For 
an economy sufficiently small and exposed to warrant 
the adjective ! dependent', the existence of wage 
1 The assumption that domestic prive level, P = f(W, IT, 
P ) is made explicit in the following section. 
2 r I am indebted to Professor J.D. Pitchford for drawing 
my attention to the error which appears at this point in 
the published version of the chapter . 
3 See Reuber, G.L . , ' The Objectives of Canadian Monetary 
Policy, 1949-61; Empirical "Trade-offsll and the Reaction 
Function of the Authorities!, JPE 72:(1964) , 109-32. 
Reuber estimates that rate of world price inflation at 
which Canada ould enjoy a 'viable balance of payments I 
with full employment. 
R 
g (N<l) 
w 
R 
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inflation at full employment makes it impossible to 
pursue simultaneously the objectives of internal and 
external balance: except in the special case of a value 
of g equal to full employment g 
r w 
The implications of this c onclusion are more drastic 
than may at first sight appear . Part of what is meant 
by being a 'dependent' e c onomy lies in being deprived of 
control over either of price stability or of internal 
balance . Assuming the necessity of maintaining external 
balance in the long run , it is c lear from figures VII . 7 
and 8 that the ~uilibrium level of e~loyment is 
determined by the rate of inflatio~f world prices . 
The faster world prices inflate the higher the level of 
economic activity we c an safely enjoy , and vice versa . 
This is because the generalised Swan Diagram in orporates 
an element of self-equil1bration which the original 
la ked . For any value of E (shown as E' in figure VII . 7) , 
the degree of employment will settle down automatically 
at A , lying on the line corresponding with the actual 
rate of g 
r 
This is not ne c essarily full equilibrium: 
it is still open to the economy (imposed upon it by 
circumstances in the long run) to change E so as to 
achieve external balanc e at B - with the same incidence 
of unemployment . 
The effect of modifying Swan's original argument 
along the line of the last e c tion is to preclude 
consideration of the relation between the pri c e level , 
real wages and external stability . If we allow that at 
any particular level of unemployment there will be a 
unique rate of wage 1nflation , we must know what 1S 
happening to domestic prices at that level before 1he 
From definition of V , 
= gw - gp 
= g (l-p:w) 
w 
- g ·p:r + g ·P:11 
r 11 
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(17) 
(18) 
For stability of R at different levels of unemployment 
(gR=O ) , the rate of inflation of world prices must be 
exactly offset by the rate of inflation of efficiency 
earnings , 
Substituting (19) in (18) , the equilibrium rate of 
change of real wages is determined: 
g = g (l-p:w-p:r) + g (p:11+p:r) 
v w 11 
(20) 
The term f(N) may be substituted for g in (20) . 
w 
When 
a de p endent economy is operating at the equilibrium 
p osition described in the previous section (N such that 
gR = 0), the rate of change of real wages is determined 
by the degree of employment and the rate of increase of 
p r oductivity , and by the partial elasticities p:w, p:r 
and p: 'IT . 
If these latter may be taken as constant , the 
relation between the variables in equations (18) and 
(20 ) may be displayed graphically as in figures VII . 9 
and 10 . By setting first g = 0 and then g = 0 in 
w v 
equation (20) we may quantify the dimensions of figure 
VII . IO. 
Figure VII . 9 shows how world price inflation 
determines the behaviour of real wages in a dependent 
economy. Suppose the cur ent rate be g . 
r 
Then, as we 
have seen , R can only be stable (external balance can 
only be preserved , suppo ing we happen to be enjoying 
it at present) if wage rates are inflating at 
gw = g + g . 
r 11 
But at thes e levels of wage and world 
price inflation , domestic prices will be affected in a 
Figure Vll.9 WORLD PRICE INFLATION 
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way illustrated in the diagram by the vertical distance 
beneath the g -curve at the corresponding value of g r w · 
If domest i price inflation is the least sensitive to 
world price infla tion , t h erefore, the (g =g ) and 
r w 
(g =g -g ) lines will have a slope differing fr om that 
r w TI 
of the g - curve . 
r 
Figure VII.IO gives precise values 
to the slope and intercept of the (g =g -g )-line. If 
r w TI 
the sum of the partial elasticities p:w and p:r is other 
than unity , there will be some range of employment at 
which stable R is consistent with risi~ real wages; 
some range at which it is c onsistent with falling real 
wages; and a unique value (which may be above or below 
g = 0 , depending on whether productivity change is 
w 
positive or negative) at which real wages are constant. 
When the sum of the partial elasticities is exactly 
unity , real wages will always either rise or fall at a 
c onstant rate , depending on the value and sign of ~ I 
and (p: TI + P : r) . 
In both diagrams , the effe t of substituting 
g = gp for the condition g = g - g 
r r w IT 
is to rotate the 
R-stabili ty line by a small angle in a clockwise 
direction and also to shift it slightly to the right. 
If Swan's R were defined as P /p ~ therefore~ the degree 
r 
of e mployment at whi c h real wages can remain constant 
without disturbance to external balance would rise 
somewhat. 
The pre eding argument makes it possible to staLe 
systematically the equilibrium possibilities lor a 
dependent e c onomy . Figure VII 11 illustrates the 
reasoning . At any rate of inflation of world pric es 
greater than g '" 
r 
overfull employment and rising 
~ =0 p 
Figure VII.ll EQUILIBRIUM POSSIBILITIES OF A 
DEPENDENT ECONOMY 
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real wages are c onsistent with external balance 
rate g il I 
r ' 
t h e position A indic ates t ha t external 
161 
At a 
balance is c onsistent with full em~loyment , but real 
wages must fall . At rate g I I external balance is 
r ' 
consistent with constant real wages but not with full 
employment. At rate g I , external balance is c onsistent 
r 
with p rice stability but not with full employment; real 
wages may rise , however . At r ate g ~ external balance 
r 
is c onsistent with c onstant money earnings but not with 
full e mployment; real wages may rise , but there will be 
domesti c deflation . 
We have now been tak e n beyond t h e point at which 
the Swan Di agram , eith er in its original or modifi ed 
form , c an b e of muc h use t o us . Figu res VII . 2, 3, 4 , 5, 
7 and 8 can only be drawn on t h e assumption that g'TT = O. 
Thi s restriction implies that OA and OB in figure 
VII . lO must be zero: t h e (gR=O)-line will thus pass 
through the origin . If the sum of t h e partial 
elasticities p :w and p :r ex eeds unity , therefore , t h e 
p rice stability line in t h e modified Swan Diagram is 
also t h e boundary between rising and falling real wages. 
For t h e original diagram , the implication is that rea l 
wages must always rise a t l ess than full e mploy ment and 
always fall at more t han full employ ment . In t h e 
1 
s p ec ial case where p:w + p :r = 1 , real wages must 
always remain onstant at any point on t h e external 
1 From a purely ma t h ematical standpoint , the c ondit ion 
p:w + p:r = 1 is a spe c ial case . In practice, however, 
it may des ribe a large class of infla t ionary phenomena . 
I f a l and a 2 are perce n tage weights of home-produ ced and 
imported goods and h a fixed profit margin . t h en if we 
write: 
(a ) 
Differentia ting (a) with respect first to Wand then to 
P r , (continued p . 162) 
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balance line . It is evidently necessary to restate the 
entire discussion in unambiguously dynamical terms . 
4 The Conditions of Dynamic ~ui!~briu~ 
The remaining terms to be introduced in this 
chapter are summarised below. 
To tal volume of world trade in those 
c ommodi ties exported by the dependent economy T 
Proportionate rates of c hange of: 
Ex ports 
Worl d trade , 
Impor ts , 
Real expenditure 
Real product 
Wo rk f o rce 
Degree of employment 
Capacity coefficient 
Partial elasticities of: 
Ex ports to world trade 
Exports to cost ratio 
Imports to expenditure 
Imports to cost ratio 
Weights of: 
dX/ X , 
dT/T 
dM/ M 
dE/E 
dY/ Y 
d L / L 
dN/N 
dZ: /Z: 
ax.! 
aT x 
l.X. R 
aR X 
aM.~ 
dE M 
l.~.R 
dR M 
Real expenditure in real product , E / Y 
Exports in real product 9 X/ Y 
Imports in real product, M/Y 
Exports in trade balance , X/B 
Imports in trade balan e , M/B 
(footnot e 1 continued from previous page) 
dP W W 1 
-.- = (l+h)'a _.-dW P lIT P 
ap P (l+h)' a P .! r 3p .- = P 2 r P 
r 
(l+h)(a .~ 1 .. p :'v + p :r = + a P ).-1 IT 2 r P 
= 1 
or, gx 
gT 
gm 
gE 
gy 
gL 
gn 
gz: 
or, x: T 
x:p 
m: E 
m: p 
or , s 
s ' 
s' • 
b 
b' 
I t was essentially this hypothesis of 'administered 
prices' whi ch was tested for the United Kingdom by Dicks-
Mireaux . (L . A . Di c ks-Mireaux , IThe Inter-Relationship 
between Cost and Price Changes , 1946-1959 : a Study of 
Inflat ion in Post-War Britain' , OEP 13:(1961) , 267-92 . 
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In section two [equation (lO)J , the volume of exports 
was made to depend on domestic expenditure and the cost 
ratio . In a growing world economy the volume of trade 
in those commodities exported by the dependent economy 
will also be an important determinant . If the dependence 
of expo rt on E is slight , the X-curves in figure VII . 2 
can be drawn horizontally without affecting the Swan 
Diagram materially , and t he term gE omitted from equation 
(22) and others in the present section to simplify the 
algebra at the expense of slight loss in generality. 
Equation (10) is thus rewritten: 
X = f(R , T) (21) 
From equations (11) and (21) . by logarithmic 
differentiation , interpreting m: p as a positive number: 
g x = gT'x : T + gR'x : p 
g - g m' E - g 'm : p m - E" R 
From definition of B , 
For stability of B, gB = O. h ence 
b·gT·x:T + b·gR·x:p = b' ·gE·m :E - b' ·gR·m:P 
by combining equations (22) , (23) and (24) . 
(22) 
(24) 
Now by the definition of Y as rea l national product 
( section one) , 
(26) 
and by the alternative definition of Y as real national 
expenditure (section two) 
gy = s· gE + (s I -s I , ) gB 
For stability of N , g = 0: and when g = 0, g ( = 0 
n n _ 
since both g and gr are determined as residuals by the 
n s 
discrepancy between the growth-rates of Y and YEo 
(gL+g n ) = s'gE + (Sl-Sl ')gB ' or 
Hence , 
gB = (gL g n) / ( s I - S I I ) - gE' s / ( S I - S ' , ) 
(28) 
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However, when stability both of N and of B are achieved 
simultaneously , gB = 0 and equation (28) yields: 
Substituting equation (29) into equation (25) yields 
that combination of values of variables and parameters 
at which the existing state of external and internal 
balance is prese rved indefinitely: 
b og °x·T + bog °x:p = b'/s(g +g )om:E - b l og m:p T· R L 'IT R 
Writing 
bl /bs as a l 
bl/b 
equation (30) 
M 
as a =-2 X ' 
reduces to: 
m:E Som: +xi.,Q 
gT = a 1 (gL + g TI ) o~ - x : T . .. 
(30) 
(31 ) 
Now since B is constant under these circumstances, both 
(X-M) and (Y-E) are constant , h ence the weights a 1 and 
a 2 will tend to unity provided there is a secular 
increase in the volume of oxports and imports. When B 
is constant at zero (that is when optimum external 
balance is being maintained) both a l and a 2 have exactly 
unitary value . For these reasons it will be supposed 
that the variation through time of a l and a 2 is 
negligible. But in that case , if the partial 
elasticities may be taken as onstant , equation (31) 
reduces to: 
gT = k3° V - k 4 0 gR (32) 
when k3 
m: E 
and = a l 
0_-
x : T ' 
k4 
a 2 om: p+x: p 
= x: 1 
Taking V, the rate of growth of YE , as independent or 
gT and gR' we are left with a linear relationship 
For any given rate of change of the 
cost ratio~ that is , there is some rate of change of 
g .. 0 
w 
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So long as R were declining the proc ess would continue, 
bu t because of increasing unemployment a value of gR 
wo u l d eventually be reac hed at which , in combination 
with gT' Band N would case to change . At this stage 
a n ew equilibrium of external and internal balance would 
have been ach ieved , but at inferior positions of each . 
Had t h e p rocess begun wh en the economy was poised at 
optimum external and internal balance , the new 
e q u ilibrium p osition might correspond with point A in 
fi gure VII .7;1 wh ich t h e reader will recall as a 
posit i on of under-full employment external deficit and 
domesti inflation . The equillbrium value of N may be 
read off from the supplementary abs c issa I N-axis) by 
d ro pp ing a perpendicular from the interse c tion of the 
n e w val ue of gr with gT 
Th e diagram is thus an ac c urate illustration of the 
ten dency to automatic adjustment of ~he system towards 
stabi l ity of external and internal balanc e at positions, 
no t n ecessarily optimal. determined b y exogenous factors . 
The central conc lusion of thi r hapt r 1S now evident . 
Given t h e terms of' trade and rates~rowth of work 
fo rce and Erod~ctivitY l -.!.he ~!.!i~ate det rminant~ 
t h e dynamic~.9..~iliEri~-E~~!?-d~nt e c onomy are the 
r a te of growth of wOFld trade ' . the rate of 1nfla tion of 
wo r l d p rices) and the .E.arameters of the fune tion 
re l at i ng dome t~wage inflat10n to the Ero~rtion of 
t h e work force in employment. 
The foregoing discusslon is given more precision 
in equations (35) to (40)0 Suppose the effect of a 
c h a n ge in gR upon the balance of payments takes place 
1 S ee p , 154 above 0 
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without lag Then from definltion and equation (22) 
(23) , (26 ) and (27) . 1 we can wrlte 
(gw) t = f( t) 
= Nt -1 exp (gn)t-l t 
(gn)t-1 = ~t-l v gC;)t-l 
\.1 t - 1 = ogE + si(gx)t_l - Sii\g) m t-l 
(gx)t-l = g 0 : T T x ' p[gr-(gw)t_lTgn J T 
(gm)t-l = gE om : € - m:p [g -(g ) t l+ g J r w - n 
From (38) (39) and (40 ») 
(35) 
(3 6 ) 
(37 ) 
(3 8 ) 
(39) 
(40) 
~t-l = k6 + k 7 fgr -(gw)t_l+ g n 1 o (41) 
when k 6 = (s 0 gE +- s i 0 gT x: 1 - s ) I gE' m: €) 
k7 = ( i 0 x: p+ s \ ~ • m : p) 
It will be seen that we are here assUlllng that gE and gT 
remain unchanged, that disturbance to gR results from a 
once-for-al l c h ange in gr and that changes in Lhe 
weights are negligible o 
Subst itutlng (41) ~n (37) (J~) In (36 ) and (36) 
in (35) y iel ds: 
(42 ) 
Call the term ( k6+k7 rgr-(gw)t_l+gTI ]-(g~)t_l-v) A 
Then as A , 0 (gw)t (gw)t-IO but since gw has a minus 
1 Strict l y speak ing equation (3 6) h ou1d read 
Nt - Nt _ l N = N ( 1 +- ----) L t - l N
t
_ l 
For small time ~ntervals , howe er llN / N approximat es to 
g , thus the expotential form can be wrltten provided 
n 
it is realised that 19n)t _l signifles an average rate 
of change between time t-l and time t 
sign in A it will redu c e the value of A lf A ~ 0 and 
vice versa . A will thus c nverge to zero , at which time 
g and N will become c onstant 
w 
This c onclusion is 
inde pendent of the s h ape of f(N) but requires that it 
should be increasing and monotonic It can also be 
shown that a similar train of events results from a 
once-for_-all c hange in gT g h eld c onstant 
r 
The argument formally requir e s that k6 ; kT v and 
g~ be inde pend e nt of N or at least only weakly 
r es ponsive t o changes in N Both gE and g s however , 
will certainly respond to g - unless 
n 
in the case of 
the former , there is deliberate c ompensatlng a c tion . 
But in neithe - event wlll thlS subvert the general 
conclusion . 
From equation are 
determined by ~- V Provided we may assume that 
induced c hanges ln gr will not exhaust the dlscrepancy 
between ~ and V it is proper to treat the degree of 
e mployment as a funct ion of t he r atlo of a c tual to 
normal potential output I t lS c lear f r om the high 
c orrelation already observed between the c y c li c al 
c omponents of e mployment and GNP that t h e assumption 
is valid for t his history I Indu c ed variation in gs ' 
therefore , will have no q~it~ive effe c t on the 
adjustment to equilibrium des c rlbed in equatlon (42) 
Changes ln the degree of e mploym nt other things 
being equal ~ may be expe c ted to b rlng about c hanges in 
the rate Ol growth of expendlt u r e But if gE varies 
I S ee c h apter VI 9 p~24 above 
is evidently r e lated to Y/ YE . 
The 8-- c ompone n t of GNP 
lf the a- c ompone nt 
represen ted YE then g S wo u l d ln fa c t be ( ~- V) The 
~component of Total Civillan Employment may be taken 
as an index of' N 
directly with gn (written as ~ above) then k6 will 
increase during an upward adjustment of g and vice 
w 
versa , thereby a elerating the speed of reaction . 
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In practice of course other t hings will not be 
equal. The authorities will take action to manipulate 
gE in accordance with c ertain POll Cy goals . It will 
by now be obvious however . that the goal of full 
employment , if pursued by accelerating the rate of 
growth of E , would be self-defeating Subje ct to the 
assumptions of this c hapter concerning the responsiveness 
of gw to N and of B to R an increase of gE at a time 
of declining g would only aggravate the depreciation 
r 
of R , t h e deterioration of B and accordingly , the 
weakening of aggregate final demand It would no 
doubt , be possible to effect a rate of increase of E 
sufficient to offset that of B but only at the cost of 
an ever-deterlorating balan e of payments . It is a 
matter of observable fact that governments of c ountries 
like Australia when c onfronted with the alternative of 
unemployment or a bal ance of payments crisis invariably 
elect the former 
The adjustment of gE requires to restore external 
balance (analogous to the adjustm nt of E necessary to 
move from position A to posltion B in figure VII . 7) can 
be derived from equations (22) (23) and (24) Suppose 
a decline in g During the perlod of disequilibrium 
g has remained greater than g 
m x 
t he two only c oming 
into equality again at its c onclus ion . Hen e 
<. X - M 
o 0 In order to repair the external 
balance , therefore some positive a c tion is required of 
the economy At first gE must b reduced setting in 
motion a reverse proce ss of equillbration during the 
course of whi c h gE and gy return to ' normal v values , 
= 
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and N returns to t h e l eve l reached at t h e end of t he 
adjustment to t h e new value of g , 
r 
Alternative l y , gE 
can be reduced pari_passu with g so as t o maintain 
w 
continuous external b alance 
t 
I'; Writ e gt - gt-l as t -l g Then from equation (24) , 
by subtract ion (sin ce gB = 0) 
(43) 
Substituting for gx in equation (43) from e quation (22) , 
(44) 
Bu t from equation (23) by subtraction 
(45) 
Substituting (45 ) in t44 ) and simplifying , 
t X:T t -1 x:~ t ( -1 ) I'; g - g 0--- · 6 a + --~o A a og + 
t-l E - T m :E t-l 2 m:E t~l 2 R 
m " t -"~ o [:, og 
m: E t -l R 
(46) 
Equa tion (46) reveal s t h e necessary policy ad justme n t of 
gE in ea h successive period ln order to maintain the 
existing state of external balance . However since 
there will be n o point in such policy except to maintain 
an external balance of zero equation (46) may be 
c onsiderably simpl ified . - 1 When B = 0 , a 2 = a 2 = 1 . 
h ence, assuming gT constant 
where = ~:p+m:p 
m :E 
Assuming g constant , (47) may be furt h er simplified 
'IT 
and expanded: 
(48) 
Equation ( 48) supplies t h e rule according to whi c h the 
rate of growth of real domest l c xpenditure must be 
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manipula ted in order to maintain external balance when 
the cost ratio is disturbed , 
We are now in a position to review synoptically 
the relationships between the various equilibrium 
possibili tie introduced in this chapter Taking V 
(the rate of growth of full employment output 
as given , equation (32) affords a generalisation of 
figure VII .II for as many R-stability lines as there are 
possible combinations of gR and gT at wh ich employment 
and the balance of payments are simu l taneousl in 
equilibrium . 
In f igu re VII ,IJ. t h e (gR= O)-line is asso c iated 
with that value of gT (written as gT' , equal in t hi s 
case to kJ V) at wh ich alone it 1S possible to maintain 
the existing state of external balance . Ot h er values 
of gT are uniquely associated. in like manner -
according to equat10n (J2 ) - with other values of gR " 
Each member of t h e family of gR - c urves ; t h erefore, 
implies some one value of gT " When these are 
superimposed upon the family of g - cu r es the 
r 
intersection of the appropriate values of gr and gT 
shows the c onditions of employment price inflation and 
real wage change under which stab ility of external 
balance i s possible The degree of mployment and the 
associated rates of price inflation and real wage change 
will be equilibr1um values towards whi c h the system 
tends automatically to adjust The state of external 
balance mayor may not happen t o c oincide with that 
regarded by authorit y as sat1sfactory The latter may 
be a c hieved by manipulation of the rate of c hange of 
real domesti c expenditure w1th no net effect upon the 
situation depicted in f1gure VII IJ 
F· 19ure VII. 13 SYNOPTIC V lEW OF A DEPENDENT ECONOHY 
gR>O / I gR=O 
I / I / 
I II I / 
: I I I 
I I I / 
I I I I 
I / !~r'" 
I I ____ - ___ .--,.2 . ~-K /': · I I I "'. gR< O 
I / / r / 1 I gr' I 
I / 8 2 ------r ----
j 1fl1 ----- / ...-:f '/ I I 
I I / I / 
g( I / : / I ~/ ________ ~gr' 
_ !S___ /' 
-- __ L / /1 : --~ gw 
I I -t ---v---- gr 
1/ ___ -- / 3 I --;~ / : 
T I ' "T"-~ g " T I I 
I >-N 
(Non- L l· near 
N<l 
g " T 
N=l Scale) 
-Because of the predilection of governments for 
bal a n ce 0 1 payments equilibrium (zero net change in 
reserves) , it is reasonable to approac h figure VII.lJ 
wi t h t h e sup position that we start from such a position . 
The n at AI ' for examp le , wo rld prices are inflating at 
gr '" and world trade is growing at gT ( per cent per 
a n num) . External bal ance will thus be possible at s ome 
po s i tive rate of domestic price inflation , a degree of 
e mpl oy ment at which some of the work for ce are 
une mployed (but at wh ich money earnings are still 
i n f l ating) and some negatlv rate of c hange of real 
wa ges . An increase in the rate of growth of trade which 
l eft unaflected the rate of increase of prices would 
increase t h e degree of employment and the rate of price 
inflati on but reduce the rate of erOSlon of real wages 
An increase in the rate of growth of 
world trade ac c ompanied by a reduction in the rate of 
i n f l ati on of world prices I if carried far enough 
(position CJ ) would permit an equilibrium of lull 
e mploy ment , negligible price inflation and rising real 
wages c onsistent with a satisfactory balance of payments . 
5 Some As£ects of the Model 
Th e model set out in S ction four differs very 
markedly in hvo respects from those to be found in the 
r..l 
extant lite1 ture of growth and lluctuations . In the 
first place 'growth' i taken for granted: V is deus ex 
mach ina . Se condly t h e possibi11ty of endogenous 
fluctuations in E arising out of some variant of the 
mul t ipl ier-accelerator me chani m is left unexplored 
1 
Such as mlght 10110w from a general and p rogre ssive 
redu ction of tariffs unaccompanied by an expan ion of 
wo r l d l iquidity , for example 
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How far it mak s sense ~EEi£E~ to treat work 
for ce a n d productivity growth as autonomous and given ha s 
al read y been briefly consideredo As wi l l be seen in 
la ter chap ters ~ the assumptlon that \i is independen t of 
~ must s ometimes be relaxed in t h e course of explainin g 
a ctual h istorical even ts . At no stage of t h is inquiry, 
howe ve r, is any suggest i on oflered as to wh y t h e average 
value o f \i i n Australia between 1948-49 and 1963-64 
should h ave been f our per c ent per annum, rat h er than , 
s a y, s i x p er cent or two p er cent Th e causes of 
economic growt h , for t h e present at least , lie beyond 
h '"' . t l' 1 t e power o ~ economl sts 0 exp aln . 
The rate of c h ange of real expenditure may vary 
be c ause of deliberate manipulation by the government , 
b ecause o f changes in liqUldity arislng from the course 
o f i n ternational trade , because of autonomous s h ifts in 
c ons ump tion or investment schedules, or through some 
e ndo genous p rocess of circular causation . The model is 
design ed t o accomodate any of Lhese without prior 
c ommi t ment to any partlcular t h e ory of fluctuations It 
s houl d be noted, however , that the effect of changes in 
gE ' all o ther thi~being_~.9.~~.! is to set in motion 
c ountervailing changes in gB tending to restore W to 
e quali ty with t h e value of \i from which it was displaced 
But s ince this will leave B ln a suboptimal position , a 
policy ad j ustment of gE will be called for reversing the 
Th e model thus implies an ' automatic 
1 Ha hn , F . H . and Matt h ews R . C 0 'The Theory of 
Ec onomic Growth: a Surve EJ 74'(1964) 889 it 
i s we ll establish ed that t h ere have been SUbstantial 
d i f fere n ces between countries and between periods in 
ra te s of growth I t would be diffi c u l t to claim that 
any of t h e model we h ave discus ed goes far towards 
e xplaining t h ese differences or predicting what will 
happe n in t h e future . ' 
stabiliser ' tending to hold the rate of growth oT 
expenditure on an equilibrium path determined by v. 
The strength of this me c hanism will depend upon the 
res ponsiveness of wage inflation to the degree of 
e mployment . and of t he balance of trade to the c ost 
ratio . It will also be affected by the extent to which 
monetary factors may be expected to reinforce or i mpede 
t he effects of c hanges in external balance In chapter 
VIII these matters will be considered in the light of 
available evidence . Before c oncluding this account of 
the formal properties of the model, however. three 
pure ly t h eoretical limitations must be noted . First~ no 
account is taken of the possibility of a wage-price 
link . Secondly , nothing is said of international capital 
flows . Thirdly , t h e terms of trade are ignored , 
(a) A wage-price link 
Until 1953 t he basic wage in Australia was tied to 
a quarterly c ost-oI-living inde It is arguable . 
moreover , that t h e general effect of most annual reviews 
s ince that date has been similar to formal cost-of-living 
adjustment . IL is necessary to explore the implications 
of this for the model. 
S implifying the notation of previous sections . 
p :w 
p :r 
p:n 
becomes Pt 
r 
n 
a 
b 
c 
The partial elasticity of money wages to pri ces 
P t-] aWt 
--- . 
a P
t
_ l 
previous period , i wri t,ten as d . 
in the 
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If we then assume that the effect of money wages, 
world prices and productivity upon domestic prices takes 
place without lag , equation (16) appears as: 
Further suppose that there are two distinct influences 
upon the inflation of mone y wages: t he degree of 
employment and the rate of increase of domestic prices 
in the preceding period, and that their effect is 
additive. There is , that is to say , a family of 
f(N)-curves , each member corres ponding to a particular 
rate of pri ce inflation in t he last period Equation 
(35) is thus modified to become 
(50) 
For any given degree of e mployment , rate of change of 
world prices and productivlty , assuming the elasticities 
remain constant, c ombination of equations (49) and (50) 
yields a linear , first order difference equation: 
Pt = a . d · pt_l + [a f(N)+b , r-c.rr] 
Writing equilibrium values of the time variables with 
an asterisk , equation (51) yields: 
* = a , f(N)+b . r-c ~ ~ 
PI-aDd 
If a.d < 1, therefore. there will be a stable 
equilibrium value of p for any combination of 
(52) 
unemployment , world price inflation and productivity 
growth . Figure VII . 14 illustrates this c onc lusion . 
The term a . d wil l be recognised as the product of 
two partial e lasticities . current prices to urrent 
wages and current wages to past prices . 
-Figure VII.14 EFFECT OF A WAGE-PRICE LINK 
/ 
/ 
/ 
k9 a·d 
* p 
/ 
/ 
k,O (a.f(N)+b.r-c· n ] 
/ 
/ 
/ 
/ 
/ 
/ 
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8P t Wt 8w P t - l 
a.d t = 3Wt 'P t'8 P t _l 
. W 
t 
~t P t - l (S3) = , -----8P t _ l P t 
The pos sibility of a stable equilibrium value Lor 
P thus depends upon the value of t h e par tial elasticity 
of current prices to past p r i ces. I f this elasticity 
is less than unity , stable p is possibl e ; if it is 
unity, p increases (decreases ) without limit if k lO is 
greater (les s ) than zero; if it is greater t han unity 
the equilibrium value of p is unstable . 
Suppos e t ha t in fact a . d i s less t han unity: an 
equilibrium value of w is possible, subst i tuting (S2) 
in (SO). 
(S4) 
In order to be able t o draw the generalised Swan Diagram 
(figures VII. 7 and 8) , i t i s also necessary t ha t t he re 
should be a value o f r which can be equal to t h e 
equilibrium value of w which it helps t o determine . 
* 1 This is ob tained by setting r = w in (S4) , whenc e: 
d 
r = f(N)+ l_a . d[a . f(N)-c . n] (SS) 
1 b . d 
l-a.d 
Equation (SS) t hus supplies t h e c onditions which must 
obtain , given a wage-price link of t hi s kind inserted 
into the argument of se c ti on two , in order that the 
conclusions of t ha t section and its subsequent 
developments may be allowed to stand . 
Thes e c ondi tions are seen to be two- fold: 
(i) a.d < 1; that is , t h e elastic i ty of present 
pri es t o past prices must be less than unity; 
1 . * Settlng r = (w-n) makes no difference to the 
equilibrium c ondi tions . 
-( ii ) b.d l - a.d < 1 , or b.d 
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l-a.d; that is , the 
p roduct of the partial elasticities of 
d omestic prices to world prices , and money 
wages to past p rices , must be less than t h e 
co mplement of t h e partial elasticity of 
p resent t o p ast prices . 
I f t h e first of these c onditions were unsatisfied, any 
r ate o f inflation of world prices greater than zero 
would cause explosive inflation in the dependent ec onomy 
un t il t h e p rice rise was checked by deterioration of 
t h e b alance o f payments. In order to accomodate this 
po ss ib ility the equations of part four would have to be 
redesigned. If the second were unsatisfied, the 
e qui l ibrium rate of wage inflation would be partly 
d etermined by a different rate of world price inflation: 
h e n ce f o r a constant value of the latter there would be 
a feed -back effect via N from the trade balance . Since 
t h e pur p ose of this chapter was to construct a simple 
mo de l o f equilibrium, the temptation to generalise for 
t h ese cases was resisted . Their possibility must be borne 
in mind for historical explanation , however , especially 
dur ing t h e First E p isode . 
( b ) International capital movements 
I f international capital movements were responsive 
t o t h e l evel of activity (N.s) in the dependent economy, 
t h e n a further . feed-back me c hanism would be possible. 
Su ppose that as N.s rose the rate of capital inflow 
increased after some lag . At any rate of increase of 
f o re i gn investment there would be a corresponding rate 
o f d eterioration of B at whi c h balance of payments 
stabil ity could be sustained . This in turn would 
c orres pond to a particular rate of depreciation of R, 
and t o a unique value of N , given g and g . 
r 'IT 
As long 
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Consider a once-for-all improvement in the terms 
of trade . If it re ults from a relative rise in export 
prices, R will appreciate; if from a relative fall in 
import price, R will depreciate; if from both in a 
certain proportion. R will remain unc hanged In the 
last case, the net effect on the volume of the export 
surplus would be nil . by the assumption embodied in 
equation (10) . In monetary terms, however , a balance 
of payments surplus would result, which would c ontinue, 
other things being equal, so long as world prices and 
domestic costs continued to inflat e at the given rates. 
A temporary in~rease in gE would suffice to c orrect this 
condition by inducing a temporary decrease in gB' There 
would also be a temporar increase in the degree of 
employment , resulting in a once-for-all deEEe c iation of 
R . The net effect would be a new equilibrium position 
at the former level of and ~ buL on the lower time-
path of B now sufficient to achieve balance of payments 
optimum. A permanent bonus would have been conferred 
upon the community. measurable in terms of an upward 
displacement of the (logarithmic) time-path of 
I d t· . t d . t d f t f t d I (E i X (Px/ Pm) -M pro uc lVl y a JUs e or erms 0 ra e \----~ L ' 
1'; • ~ • 
when Px , Pm are indic es of export and import pri ce s) 
occurring during the transitional period . The only 
difference between the final out c ome of this case, and 
of those c ases in which the change in the terms 01 trade 
resulted in an initial appreclation or depreciation of 
R, is that the n e w equilibrium value of R would b e higher 
or lower. If after the shift in the terms 01 trade was 
completed, the average rate of inflation of world prices 
returned to that whic h obtained before it , the 
equilibrium level of N would return to its initial 
value after all adjustments were complete. The onverse 
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of this argument applies t o each of the three possible 
cases a risin g fr om a once-for-all deterioraLion in t h e 
terms of trade 
When analysing the consequenc es of a steady trend 
to t he terms of trade - suc h as t ha t which c haracterised 
the de cade 1952 to 1962 , ~or example - the same 
distinction between the t h ree possible effe c ts upon R 
must be drawn . Consider a period in which the terms of 
trade are deteriorating because of a downward trend in 
e xport p rices togeth er with an upward trend in import 
pri ces just sufficient to maintain P c onstant 
r 
(g =0) . 
r 
Stabili ty of B (gx and gm declining together) would 
thus be consistent with a value of N at whi c h the rate 
of wage inflation was exac tly balance d by p r oduc tivity 
c hange But t his would now be unsatisfactory sin ce at 
g = 0 there would be a steady outflow of international 
B 
reserves in lhe absence of offsetting capi tal mov e ments . 
Some positive value of gB would be required to offset 
the effects of t h e trend in the terms of trade Only a 
reduction in the rate gE c ould e ffe ct This. given the 
c onstancy of g there would be no pe r manent departure 
r 
from the c o~responding equilibrium valu of N . The re 
would , however , be a permanent impai r ment of t h e rate 
of advan e o f living standards : measurable by the 
reduced slope of the (logarithmic) time-path of 
'productivity ad j usted for terms of Trade' . 
If the downward trend in the terms of trade 
resulted in a positive value of g (import pri eb 
r 
rising , export prices c onstanl) then a highe r 
equilibrium value of N would be c onslstent with the 
positive rate of gB required for balance of payments 
stability , and vi c e versa for a negativ e value of g . 
r 
In either ca e the effect upon the rate of growt h of 
l8~ 
'productivity adjusted for terms of trade' would be 
the same . The converse of this argument applies to each 
of the three possible cases arising from an upward trend 
in the balan e of payments 
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Chap ter VIII 
INTERPRETATION OF THE MODEL 
The model set out in the previous chapter purports 
to show the effect of c hanges in external environment 
upon the growth-rate of a dependent ec onomy in which 
the rate of wage inflation is an increasing function 
of the degree of employment . Al t hough all but one of 
the equations are in linear f or m, no attempt has been 
made to establish lags o r t o estimate t h e par tial 
elasticities whi c h are its ke y parameters . The purpose 
is rather to indicate those lines of inquiry most likely 
to account for changes in~ . The fact that gE has been 
treated as formally exogenous need not prejudge the 
question. Changes in gE rna originate from endogenous 
changes in some of its c omponents, from delibc~~lle (or 
ac c idental) action of the governme n t, or from Shacklean 
' decisions,l in the private sector. The model suggests 
the direction of c hanges in dynamic equilibrium to be 
expected when the impact upon gB - both t h rough the 
propensities to impor t and export and t h e wage-
inflation effect on the c ost r a tio- has b een fully 
accounted for. 
The historian , t here f ore , is interested in 
recording and c lassifying the various determinan ts of 
c hanges in gE' and of tra lng the interrelationship 
between the effe t of t h ese and t h e external environment 
1 Shackle , G . L . S ., Decision , Order and Time in Human 
Affairs (London , 1961) 'De ~ ision ' in t hi s sense, is 
'non-illus ory ' . 'non-empty' and 'non-powerless': by 
definition it is independen , of previous events, yet 
without being random or arbitrary . 
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of the economy . Before the model c an be of much h e lp 
in the process, however, various problems of 
interpre tat ion must be addressed . 
On the supply side, the assumption of a constant, 
or sluggishly os c illating , V must be cons idered and 
just ified. On the De mand side, three quest ions call 
for answers. Is t h ere any evidence for an accelerator 
mechanism in Aust r alia ? Wha t is t h e s hape of t h e funct ion, 
if any, relating t h e rate o f wage inflation to the degree 
of employment? Are there any grounds , o t h er t han ~ 
priori reasonableness , for supposing t h e balance of trade 
to respond to t he c os t ratio? Finally , of c ourse , some 
apology ought to be te ndered for the explicit omission 
from the theoretical analysis o f all monetary factors. 
1 Ra te of Growth of t he Wo r k Force 
'Between 1947 and 1961 , the work force increased 
from 3,916 , 000 to 4 ,22 5 , 000 , an average rate of increase 
1 
of 2.01 per ce n t. ' Thi s obse rvation of the ~ernon 
Report is based on resul ts of the censuses held in these 
years. The rate of growth between ensus dates in 1947 
and 1954 was 2 . 10 per cent per annum; that between 1954 
and 1961 was 1 . 95 pe r c ent per annum . No attempt was 
mad e by the c ommittee to interpolate work force totals 
for intercensal years . 
Unpublished annual work force estimates have 
recently been made by B , D . Cameron2 and M. Keating. 3 
Toge t her with t h e totals used by the Vernon Committee 
1 Vernon Re por t , C . 72 . 
2 Cameron , B . D., ' Pr oduction Employment and Prices i n 
Aus tralia , 1 95 8-59 to 1 963-641 (typed draft , to be 
published) . 
3 Kea ting, M., ' Reconc iliation of ~~o Alternative Wo rk 
Force Estima tes ' , Aus tralian National University , 1 
August 1966 (mimeograph ed) , 
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and the old series o f total civilian emp loyment t h ey 
are di s played in figure VIII . l . Cameron ' s series 
(CAMERON) is derived from population estima tes by 
applying interpolated work force participation rates to 
population five- ye a r a ge groups. Keating provides 
alternative estima tes. Series 'A' (KEATING 'A') was 
c onstructed in t h e same way as Cameron's but refined by 
a correction for the effect of fluctuations in migration . 
Series 'B' (KEATING IB') was compiled by adding together 
separate estimates of t h e average number of persons at 
work in each industry in ea h financial year and 
c ombining with estimates of unemployment , absentees and 
others. 
CAMERON and KEATING 'A' move c losely together. 
Al t hough both series show a definite acceleration of 
the growth rate during t h e period 1948-49 to 1951-52 
and a noti ceab l e retardation in t h e two following years, 
this is not s o marked as to raise serious doubts as to 
t he expediency of ass uming a roughly constant value of 
The same may not be said of KEATING 'B' . I n 
1950-53 , and to a l esser extent in 1955-57 , t he series 
exhibits flu tuations whi h c onform to the business 
cyc l e, though not as marked , of c ourse , as those of total 
employment s hown on the same graph . Keating is of the 
op i nion , moreover , t h at series 'B ' is a better estimate 
t han series 'A' . 
Given a more o r less c ons tant natural increase, 
fluctuations in gL are likely t o result from variations 
in e i t h er or both of participation rates and net 
migra tion . F r om the point of view of the mo del, the 
former is less damaging than t he latter to the 
assumption of onstant gL " A sudden (and temporary ) 
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de c line in participation rates among married women say, 
or young men of col l ege age , can be regarded, so far as 
i ts effect upon the tigh tness of the labour market is 
c oncerned, as an increase in disguised unemployment . A 
decline in net migration , however , has t h e effect of 
actually restrict ing t h e supply of persons availab l e 
for e mploy me n t. There would seem t o be a qualitative 
difference b etween a pool of formerly e mployed women in 
Australia and a pool of potential immigrants in s out h ern 
Eur ope . 
For t his r eason it is important t o note that the 
marked disturbance to KEATING IBI in 1951-52 and 1952-53 
is largely the result of a drastic decline in female 
par ticipa tion rates in response to the . 1 receSSlon. 
Table VIII.l shows t ha t in each year the male work 
f orce series changes posi tively, wh ereas in 1952-53 the 
fema l e work f o rce a ctually declined by 1.92 per cent. 
The average rate of growth of the males series is lower 
t han t ha t for females , and the standard deviation of 
growth rates .90 percentage points as against 1 . 63 
percentage points for females . The fluctuation in 
KEATING IBI (Persons) , espe ially t h e de c line in 
1951-53 , may therefore be interpreted as the c onsequence 
of demand induced variations in the size of a reserve 
pool of disguised female unemployment . 
Migration ac c ounted for 73 per cent of the increase 
in 2 t he work force between 1947 and 1961 , and there is 
no doubt t ha t changes in the rate of net migration, 
es p ecially between 1948 and 1954 , must have affected 
t h e average rate of growth . It would appear from the 
1 Ibid ., p . 17 . 
2 Vernon Re port, Table 4 , 22 
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Table VIII . l 
AVERAGE ANNUAL GROWTH-RATE OF MALES AND FEMALES SERIES, 
KEATING 'B' , 1948-49 TO 1960-61 
Change on previous 
year 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
Average growth rate 
Standard deviation of growth rates 
Percentage annual 
rate of change 
Males Females 
+3.09 
+3.07 
+2 . 73 
+0.39 
+0.56 
+1.71 
+2 . 14 
+0.74 
+1 . 17 
+1.15 
+1.44 
+1 . 90, 
+1 .67 
0·90 
+3.43 
+4.08 
+2.08 
-1·92 
+2.57 
+3.46 
+4.15 
+2.99 
+2.80 
+2.51 
+3.78 
+4.52 
+2.87 
_!.:..§.L 
estimates of Keating and Cameron , however, that this 
effect has been fairly small on a year-to-year basis, 
and has manifested itself chiefly in a higher overall 
rate of growth before 1954 than later. In that the chief 
disturbance to KEATING iB' results from changes in 
female participation which were later reversed, the 
growth-rate may be thought of as less erratic than this 
series suggests. 
It has recently been established that more than 
140,000 adults (three per cent of the estimated work 
force in 1965) now work at a second, or even a third 
. b 1 JO . No information whateve r is available c oncerning 
the variability of this figure in res ponse to economic 
conditions. KEATING 'B' , though c ompiled from estimates 
of persons actually e mployed by industry , excludes all 
part-time employees. I t is possible, therefore, that a 
considerable margin of error may be introduced into 
annual estimates of the work force by this circumstance. 
1 ' Survey of Multiple Jobhold i ng , Australia, November, 
1965' , CBCS Canberra , 5 August 1966 (mimeographed). 
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Evidence for the size of year-to-year c hanges must 
therefore be treated with some caution . Substantial 
changes in the multiple-job ratio c ould seriously 
distort - either offsetting or accentuating - the year-
to-year changes in KEATING ' B' . In the latter (and 
more probable) case, however , changes in the annual rate 
of growth are a function of demand-induced fluctuations 
in what may be termed the ' multiple-job participation 
rate ' . Then the argument previously applied to 
variations in the female participation rate becomes 
relevant, a fortiori, to this situation. 
For these reasons it seems allowable to assume a 
1 
relatively stable value of gL' although the possible 
effect of changes in net migration before 1954 will 
not be ignored in later chapters . 
2 The Rate of Growth of Productivity 
It has been noted in the previous chapter that the 
term s. n corresponds with what the Vernon Re port calls 
'national product ivity' . According to that document 
this quantity has grown between 1948-49 and 1962-63 at 
an average rate lying within the range 2 . 0 per cent per 
2 
annum to 2.4 per cent per annum. The width of the 
range is given by the various assumptions concerning 
deflation and trend-fitting . There is no discussion of 
year-to-year changes in productivity , apparently because 
of the unreliability of intercensal data of total 
employment (including employed, self-employed and the 
agricultural sector).3 The 'trend' in product ivity, 
therefore, is the growth-rate of what , in this thesis, 
1 Relative, that is , to the rate of change of employment 
(g). See figure VIII . l 
2 n 
Vernon Re port, D. 21-5 . 
3 Ibid ., D.22 . 
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ha s been designated as n , the 'normal' or 'potential' 
output per standard unit of labour, assumed to be growing 
constantly. 
The assumption that n should grow more or less 
steadily at some compound rate is largely a matter of 
common sense and c ommon observation. The average output 
per employed worker to be expected under conditions of 
reasonably full employment will be governed by a large 
variety of continually changing factors. But since many 
of these (such as capital intensity, techniques, scale, 
and the structure of industry) will be fluctuating about 
1 fairly strong trends, the effects of the fluctuations 
may be expected to cancel out, leaving an aggregate, 
stable trend as resultant . Residual deviations from 
this trend, the index ~ of this thesis, may simply be 
the net of t hose fluctuations in factor growth which 
have failed to cancel out . Any evidence on the other 
hand I in support of the view that s is an independent 
and economi c ally significant series would strengthen the 
case for the existence of a steadily growing average 
potential productivity . A priori , one would expect 
measured productivity to be a c ompound of some normal 
potential value and an index representing some function 
of the degree of capacity a ctually employed. [If the 
degree of employment of labour were measured without 
regard to the average time worked then 'degree of 
capacity ' would here mean: (a) actual employment of all 
1 A recent study of the manufacturing sector of the 
Australian economy estimated the c apital sto c k to have 
been growing almost constantly since 1948-49, at an 
average rate of 6.0 per cent per annum; and the Solow 
index of residual ' te hnical p r ogress ' to have grown 
less steadily at an average of 2.8 p er c ent per annum. 
(Edwards I H . R ., and Drane I N . T . 9 'The Aus tralian 
Economy, July 1963' j ER 39:(1963), 259 - 81.) 
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non-human factors as a proportion of 'normal' employment 
of non-human factors; and (b) actual average efficiency 
and hours worked of those actually in employment as a 
proportion of 'no rmal' efficiency and hours worked of 
those actually in employment]. In order to examine this 
possibility, it is necessary to extract values for ~. 
S 
Total Civilian Employment , reported monthly by the 
CBCS, ' excludes wage earners in rural industry and 
private female domestics, . l Assuming the latter to be 
relatively unimportant and ignoring the possibility of 
any trend in working proprietors , the series can be 
taken to represent employment in the non-farm sector. 
As a first approximation, the output of the farm sector 
2 
can be regarded as exportable, and the volume of 
exports as originating in the non-farm sector. 3 The 
series (GNP minus Exports), available in constant prices, 
may therefore be related to total civilian employment to 
obtain annual estimates of average 'domestic' 
productivity. Table VIII .2 shows the result, together 
with annual values of (~)' obtained as proportionate 
S 
deviations of measured productivi ty from a log-linear 
trend fitted by least-squares regression . 5 The average 
growth-rate of domestic productivity implied by the trend 
is 1.81 per cent per annum , somewhat lower than that for 
1 Monthly Bulletin of Emplo ment Statistics , and 
Employment and Unemployment CBCS , Canberra, monthly). 
2 Agriculture is 'heavily dependent on exports for its 
own welfare' , Ninety-five per cent of wool, 65-75 per 
cent of wheat, 40 per cent of butter and cheese, 40 per 
cent of b eef, 70 per cent of sugar are exported. Vernon 
Report, 8.35 . 
3 Betwe e n 1948-49 and 1963-64 , between 77 per cent and 91 
per cent of the value of merchandise exports were from 
the farm sector. Vernon Report , Table 8 . 6 . 
4 National Acc ounts , tables 10 and 11. 
5 The' s ignified 'domestic' or 'non-farm' sector. 
4 
the whole economy estimate by the Vernon Report for much 
the same period. 
Table VIII . 2 
AVERAGE ANNUAL PRODUCTIVITY IN THE NON-FARM 
SECTOR AND AN INDEX OF RESIDUAL PRODUCTIVITY 
AFTER REMOVAL OF AN EXPONENTIAL TREND 
GNP Minus Total Domestic Residual 
Exports at Civilian Product ivity Productivity 
constant Employment 
pri ces (Thousands) 
(19 48- 4 9 (19 48- 49 
= 1612) = 100) 
(Y-X) (N . L)l (s.n)' (-f} I 
s 
1948 - 49 1612 2423 100.0 .9628 
1949-50 1737 2522 103.5 ·9790 
1950-51 1879 2627 107.5 .9987 
1951-52 1984 2669 Ill. 8 1.0194 
1952-53 1883 2589 109.3 ·9795 
1953-54 2021 2661 114.2 1.0045 
1954-55 2169 2758 118.2 1. 0217 
1955 - 56 2244 2836 118.9 1.0096 
1956-57 2246 2861 118 .0 .9839 
1957-58 2339 2 880 122.1 .9996 
1958-59 2481 2917 127.8 1.0282 
1959-60 2566 3000 128.6 1.0157 
1960-61 2659 3063 130.5 1.0123 
1961-62 2601 3052 128.1 .9762 
1962-63 2771 3130 133.1 .9962 
1963-64 2877 3233 133.8 .9834 
Average growth-rate of domestic pro ductivity, 1.81% p.a. 
Source: National Accounts and Monthly Bulletin of 
Employment S tatistics. 
A plot of (~), is s hown in figure VIII.2. I t can be 
s 
seen that t h ere is a broad orrespondence between the 
p eaks and troughs o f t hi s se ies and that of the 
Australian business yc1e. This is somewhat more 
apparent in the troughs than in the peaks . Maximum values 
of residual produ tivity tend to anticipate peaks in the 
general level of activity after the First Episode. 
However, the values of (~)i:in1955 - 56 and 1960-61 are stil l 
s 
appreciably positive , becoming negative the foll owing 
years in conformity with other movements of t h e ec onomy . 
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There is no reliable indication of the degree of 
capacity operated (Y/YF ) in Australia. Taking YF to 
approximate to YE , however, the series of N -
represented by the S-component of Total Civilian 
Employment - might be taken as a very rough guide. This 
is tantamount to saying that peaks and troughs in the 
degree of capacity use may be expected to be generally 
coincident with peaks and troughs in the business cycle . 
But in that case figure VIII.2 seems to suggest that 
residual productivity rises to a peak sometime before 
full capacity is reached. It would not be inconsistent 
with the data from about 1951-52 to postulate some non-
linear function relating residual productivity to the 
degree of capacity operated. If its shape were 
represented by figure VIII.J, for example, and if the 
fall to low levels of capacity were sudden, then provided 
the degree of capacity operated in 1955-56 and 1960-61 
exceeds the critical value of (Y/YF ), we should expect 
peaks in residual productivity to lead peaks in capacity 
use. Any possible test of this hypothesis, however, lies 
beyond the scope of this thesis. 
Although it remains formally correct, therefore, to 
define the net disturbance to the growth-rate as the 
difference between the rate of change of expenditure and 
that of the factor base, the dubious character of the s 
component of A will have to be borne in mind in later 
chapters. 
J Fluctuations in Private Investment Expenditure 
Quarter-to-quarter change in domestic expenditure 
at current prices deseasonalized, is shown in figure 
VIII.4. Because this series includes the item labelled 
tstatistical discrepancy ' it is more erratic than might 
Figure VIII.J 
(~) , = 1 
I;; 
RESIDUAL PRODUCTIVITY AND THE 
DEGREE OF CAPACITY OPERATED 
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N 
Figure VIII.4 QUARTER TO QUARTER CHANGE IN DOMESTIC EXPENDITURE INCLUDING NET INVENTORY CHANGE, SHOWING THE EFFECT OF THE LATTER 
Smoothed, seasonally adjusted data 
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EXPENDITURE EXCLUDING INVENTORY 
INVESTMENT 
be expected ~nd has, therefore, been smoothed with a 
three term moving average. 
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Quarter-to-quarter change in 'Increase in Value of 
Stocks', also deseasonalized, is displayed on the same 
graph. It will be seen that net inventory change (at 
current prices and before stock valuation adjustment) 
has a considerable effect upon fluctuations in the rate 
of change of domestic expenditure. The remaining curve 
in figure VIII.4 shows net change in the series 
(expenditure minus inventory investment). Change in 
inventory is not only the largest single element in 
changes in expenditure; its magnitude, on occasion, is 
greater than that of all other elements combined. 
In times of rapidly changing prices, of course, a 
large part of net inventory change is the effect of 
stock appreciation or depreciation, or simply the 
replacement of stocks at different unit cost. The 
appropriate corrections which have been made to this 
item in the annual National Accounts, however, enable us 
to see when this is allowed for, even on a year-to-year 
basis, fluctuations in inventory investment supply a not 
insignificant portion of total changes in domestic 
expenditure. 
Table VIII.3 shows year-to-year changes in net 
inventory change (at current prices, after stock 
valuation adjustment) in relation to year-to-year 
changes in domestic expenditu~e. On three occasions, 
the trough years 1952-53, 1956-57 and 1961-62, the rate 
of change of inventory investment swamped that of all 
other elements in Gross National Expenditure. In most 
other years stock change was an importent component of 
fluctuations in expenditure, especially in the second 
half of the period. Evidpntly the effect of inventory 
Annual 
change on 
previous 
year 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
Table VIII.3 
NET INVENTORY CHANGE AS A COMPONENT OF YEAR-TO-YEAR CHANGES OF DOMESTIC 
EXPENDITURE AT CURRENT PRICES, 1948-49 TO 1964-65 
Year-to-year changes (£ million) 
1 2 3 4 
Increase Sto c k Net ,inventory Gross national 
on value valuation change after expenditure 
of stocks adjustment S.V.A. after S.V.A. 
+84 -61 +23 +442 
+108 
-74 +34 +677 
+122 -8 +11 4 +908 
- 478 +158 
-320 +2 57 
+112 +47 +159 +555 
+118 
-58 -60 +538 
+34 -20 +14 +361 
-148 +22 -126 +131 
- 24 +53 +29 +387 
+165 
-34 +131 +418 
-48 -118 -166 +577 
+143 +157 +300 +696 
-363 +7 
- 356 -176 
+262 -62 +200 +766 
-100 
-18 -118 +636 
+244 
-24 +220 +1149 
Source: Australian National Accounts. 
5 
3 as a 
percentage 
of 4 
5.2 
5.0 
12.6 
124.5 
28.6 
-11 .2 
3·9 
-96.2 
7.5 
31. 3 
-28.8 
43.1 
-202.3 
26.1 
- 18.6 
19.1 
/\) 
0 
0 
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investment must be taken seriously in an historical 
account of disturbances to the rate of change of demand. 
In particular, it is important to know whether these 
changes have occurred as a simple reaction to other 
identifiable movements within the economy ; or whether 
they were caused by some combination of externa l 
conditions, random variation and a response mechanism 
too complex to unravel with the existing statistics . 
The starting point is to separate changes in 'farm' 
and 'non-farm ' stocks. On a quarter-to-quarter basis, 
the former are about as sizeable as the latter, even 
when the very substantial seasonal variation has been 
removed. As figure VIII.5 demonstrates, however, a 
three term moving average applied to quarterly 
fluctuation of farm stocks reduces them to insignificance, 
suggesting that most of the variation is erratic . Year-
to-year changes of investment in farm stocks, as might 
therefore be expected, are usually very much smaller 
than year-to-year changes in non-farm inventory investment. 
Furthermore, the greater part of farm inventory change 
results from operations of the Australian Wheat Board in 
1 
response to seasons and world demand. For these reasons 
it seems valid to ignore all but very large disturbances 
to farm inventories, and direct attention mainly to change 
in the rate of increase of non-farm stocks. 
Such has been the approach of all who have so far 
studied the behaviour of investment demand in the post-
war Australian economy. 
1 S ee Youngman, D.V., 'The Estimation of Farm Income', 
ANZAAS (G), 1952 (mimeographed); also noted to Table 40, 
National Incom~ and Expenditure, 1948-49 to 1964-65, 78. 
A mimeographed statistical bulletin, 'The Wheat Industry, 
publishes annual stocks of wheat and flour held by the 
Australian Wheat Board, from which the magnitude of annual 
changes can be estimated. 
/~ Figu,. VIII.5 
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The first t o do so was J.W. Nevile, in 1958. 1 The 
purpose of his article was to test the Hicksian hypothesis 
of autonomous and induced investment with annual 
Aus tralian data, 1 947-48 to 1956-57. Private gross 
fixed capital expenditure was aggregated with non-farm 
inventory investment, deflated by a composite index,2 
and corre l ated with lagged change in deflated GNP -
after an unsuccessful attempt to include a time variable. 
The resulting regression equation, 
= 396 . 9 + .61 (Y t l-Yt 2) (.06) - -
[R = .97J 
led Nevile to conclude that autonomous investment in 
Australia was high but constant (rather than growing 
exponentially, as Hicks postulated ) and that the 
accelerator coefficient was substantially less than 
unity. 
Two years later D.J. Smyth3 modified Nevile ' s 
results in three ways: 
(a) by disaggregating inventory from fixed 
investment; 
by correcting the former for stock appreciation 
by the method of Grant and Mathews;4 
( c ) by extending the data to 1958-59. 
Denoting fixed and inventory investment respectively by 
the superscripts f and i, Smyth obtained the following 
regression equations: 
1 Nevile, J.W., 'Professor Hicks' Theory of Investment 
and Post-War Investment Figures in Australia and the 
U.S.', ER 34:(1958 ) , 249-53. 
2 'C' series and Lhe Wholesale Price Index (basic 
materials and foodstuffs) in the ratio 2:1. 
3 Smyth, D.J., ' The Inventory and Fixed Capital 
Accelerators', ER 36:(1960), 414-8. 4 -
Grant, J. McB. and Mathews, R.L., 'Depreciation and 
Stock Appreciation Adjustments in the National Income 
Accounts', ER 35:(1959), 105-17. 
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If 
= 320.3 + 0.15 (Yt-l-Yt-2) + l3.5t t [R = 0.95J (0.04) (1. 9) 
Ii 
= -0.7 + 0.34 (Yt - l -Yt - 2 ) - 0.4t t (0.03) (1. 6) 
[R = 0.97J 
From these it can be seen that autonomous fixed 
investment has, in fact, grown with time; that the fixed 
capital accelerator is so small as to suggest that other 
models of capital formation might be more appropriate in 
this country; and that the accelerator mechanism, if 
important in Australia, operates largely through non-
farm inventory investment. 
In 1962, Smyth followed this research with a simple 
1 
three-equation annual model designed to investigate the 
multiplier-accelerator relationship in the Australian 
economy. The same deflating and stock valuation 
procedures were used as before, and an investment 
function - with slightly different parameters because of 
the inclusion of 1959-60 - obtained by aggregating the 
two equations used in the previous article. Smyth 
observed that the exogenous components of income (in his 
model, government expenditure and the balance of trade) 
seemed largely responsible for fluctuations; and that 
because of the relative unimportance of the fixed 
capital accelerator, 'what inclination there is to 
fluctuation is primarily due to the behaviour of 
inventory investment rather than fixed capital 
investment' .2 
1 Smyth, D.J., 'Investment, Growth and the Trade Cycle: 
the Post-War Australian Experience', ER 38:(1962), 
226-45. -
2 Ibid., 235. 
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In the same year Nevile published the results of a 
nine-equation annual model, 1947-48 to 1959-60,1 with 
completely new investment functions. Noting the 
conclusions of Smyth as to the insignificance of the 
fixed capital accelerator, and following a suggestion 
of A. Smithies,2 Nevile made fixed investment a lagged 
function of company income and the rate of change of 
company income with very good results. J For inventory 
4 investment, a version of Metzler's 1947 model was used 
in which expectations, the differences between ex ante 
and ex post investment, and current stock deficiencies 
are combined to explain the rate of stock change. The 
resulting equilibrium equation is: 
i 
It = -b(Yt-Yt _l ) + (1+m)(a+b)(Yt _ l -Y t _ 2 ) -m(a+b) 
(Y t - 2 -Y t - J ) 
1 Nevile, J.W., 'A Simple Econometric Model of the 
Australian Economy', AEP 1:(1962), 79-94. 
2 Smithies, A., 'Economic Fluctuations and Growth', 
10-14. 
J I t = -Jl.9 + 1.448 F t _1 (0.050) 
[ R :::l .995] 
where F is company income. 
4 See Metzler, L., 
Inventory Cycles', 
three equations: 
'Factors Governing the Length of 
RES 29:(1947), 1-15. Nevile begin~ with 
(I~)' = ,:.m. (Yt - l -Y t - 2 ) + 0t_l 
where (I~)' is ex ante investment in 
coefficient of expectations and 0t_l 
stocks, m the 
the deficiency 
stocks at the beginning of the period; 
I~ - (I~)' = b[m(Yt _l -Yt _ 2 ) - (Yt-Y t - l )] 
where I~ is ex post investment, and b a factor of 
proportionality; and 
( i ) 
in 
(ii) 
° t-l = a(Y t - l -Yt _ 2 ) - a.m(Yt _2 -Y t _ J ) 
(Y t - l -Y t - 2 )] 
- b[m(Y t _ 2 -Y t _J ) -
(iii) 
which is 'the difference between the level of inventory 
investment appropriate to the previous period and that 
which actually occurred'. Co~bining (i), (ii) and (iii) 
results in the equation for Il 
t 
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where a is the acceleration coefficient, b is unintended 
investment ( disinvestment) which occurs when actual 
increase in output is less (more) than expected, and m 
is the coefficien t of expectation. Nevile estimated the 
parameters o f this equation but found t ha t the 
significantly from zero. The implication was thus that 
band m have zero values, thereby proving that 
Australian businessmen are perfectly myopic l and that 
'on an aggregate level there is never any significant 
unintended inventory investment or disinvestment ' 2 
Omi tt ing the zero terms leaves us once more with the 
familiar annual inventory accelerator, which Nevile 
recalculated with results sufficiently close to those of 
Smyth. 
[R = . 955J 
The slight difference of parameters with the same data 
is due to the omission of the time trend. 
Nevile ' s c ompl eted model suggests even more 
strongly than Smyth's that fluctuations in the Australian 
economy have been the result of exogenous factors; 
essentially the balance of trade and government policy. 
When appropriate values of these variables are inserted 
into the usual second order difference equation in Y to 
which the model reduces, these and the estimated 
parameters yield a solution which predicts a Harrod type J 
1 Zero value of m in equation ( i ) of the previous footnote 
implies that the net effect of last years experience on 
this years inventory plans, in aggregate, is nil. 
2 Nevile (19 62), Ope cit., 87. 
J The term is Nevile ' s. See Hahn, F.H. and Matthews, 
R.C. O., 'The Theory of Economic Growth: a Survey', EJ 
74:(1964), 805-9, for a summary of 'knife-edge' growth 
models, of which this is a specimen. 
equilibrium g of 3.55 per cent. y If the initial 
207 
conditions result in a higher value of gy, then gy 
inoreases to the full employment ceiling rate - with the 
inflationary results and repercussions discussed in the 
model of chapter VII (but not in Nevile's article). If 
an 'outside shock', such as a drastic decline in the 
balance of trade or a sudden increase in the sales tax 
on motor vehicles, brings g below 3.55 per cent then y 
the rate of growth will continue to decline and become 
negative unless this is checked by some other exogenous 
force. It would seem from this account, therefore, that 
fluctuations in inventory investment, though an 
im~ortant element of changes in gE and though related to 
income changes by the simple accelerator mechanism, have 
not in themselves generated periodic oscillations during 
the post-war period. In the strictest sense of that 
term, there is no ' trade cycle' in Australia. 
This conclusion, though not exactly corroborated, 
is by no means contradicted by the latest econometric 
work on Australian fluctuations. At time of writing 
this chapter, however, both studies were as yet in 
unpublished form and their conclusions must presumably 
be regarded as tentative. 
~ Kmenta's 18 equation model resembles Nevile's in 
several important respects. It is based on annual data 
(1947-48 to 1960-61) taken from recent White Papers 
before the publication in 1963 of revised National 
Accounts from 1948-49. It is essentially a constant 
1 Kmenta, J., 'An Econometric Model of Australia, 1948-
61 1 , Systems Formulation and Methodology Workshop 
Paper No.6312, Social Systems Research Institute, 
University of Wisconsin, 22 November, 1963 (mimeographed). 
Published in AEP 5:(1966), 131-64. 
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price model,l following the deflating procedure of Smyth 
and Nevile. The inventory equation, though different in 
2 form, reduces to very muc h the same as its predecessors . 
The most important differences, aside from the method of 
estimation,3 result from the fact that immigration is 
included as an explanatory variable in all the structural 
1 Two equations which purport to explain the levels of 
prices and average earnings will be examined later in 
this chapter. They are not integral to the model, 
however, hence : 'The system can be dichotomized into 
"aggregate real sector" which is self-contained (i.e., 
no endogenous variables are determined by reference to 
other sectors ), and "price and wage sector" which can 
be fully explained only by referring to the aggregate 
real sector. Thus the aggregate real sector is 
"dynamically complete" ... ' (Kmenta, J., op. cit., 17.) 
2 Kmenta postulates: 
i i Kt - Kt _l = a + bZ t _l + c(Yt - l -Yt - 2 ) = d.~t, 
where Z is the ratio of non-farm stocks to GNP and ~ net 
annual immigration. The coefficients c and dare 
statistically insignificant, however, and b has a 
negative sign. His equation therefore becomes: 
i K
t
_ l It = a - b . -y--
t-l 
(i) 
l / Yt_l is thus a variable scale factor which in practice 
will change very little over the historical range of Y. 
Assuming it to be constant, we may write. 
(ii) 
Hence 
(iii) 
which is the old, familiar annual Australian inventory 
accelerator, with Al B as the accelerator coefficient. 
Since Al B is approximately equa l to a l b, the latter ratio 
should yield a result similar to those of Smyth and 
Nevile, which it does. Various estimates of the inventory 
accelerator are shown below: 
Smyth (1960) 0.34 
Smyth ~1962) 0.33 
Nevile 1962) 0.31 
Kmenta 1963) 0.31 (ratio of a to b) 
3 For those relationships in which the explanatory factors 
do not include current endogenous variables, simple least 
squares method is used. All others are estimated by the 
two-stage least squares method. 
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equationl and that imports are treated as endogenous . 2 
The greater complexity of the model , and the different 
treatment of lags in some equations cause it to reduce t o 
a fourth-order difference equation, the roots of which -
given appropriate ' normal ' values of the exogenous 
variables - predict a strongly damped, 13 year cycle for 
Y. ' It appears then', its author observes, ' that the 
system is basically stable and that the sources of 
instability, inasmuch as they exist, have to be sought 
in the stimuli from the exogenous shocks ... ' ,3 In effect, 
as might in general be expected, the more elabor~te 
model (in this case especially, Kmenta suggests, the 
inclusion of imports as endogenous) determines a more 
stable path of income. Two of Nevile's three 
possibilities, explosive growth and accelerating decay 
are el i minated. 
1 The primary purpose of the model is 'to serve as a 
means of analyzing the cyclical effects of immigration 
on the Australian post-war economy'. The coefficients 
attached to the immigration variable were statistically 
significant in very few of the equations, however. 
2 Kmenta argues that imports may respond in an 
accelerator-like way to past income changes, and also 
that the behaviour of the government in applying import 
restrictions may be a simple function of the balance of 
trade - in effect, last year ' s export proceeds, Together 
with immigration, therefore, we have: 
t-l 
Mt = a + b. t~2Y + c,Xt + d t ( i) 
R2 is noticeably lower than for any other equation, 
though still satisfactory. All coefficients are 
significant at the five per cent level or better, and 
Kmenta notes that the coefficient of ~ is 'almost five 
times as large as the corresponding coefficient in the 
investment equation. Thus, it seems that immigration 
affects imports considerably more than the demand for 
fixed investment'. In my opinion, this is an unwarranted 
conclusion, based on a nonsense correlation. Imports 
and immigration vary together (without lag), because 
both respond to the same policy decision of government. 
It would be preferable to regard this relationship as an 
empirically determined identity. 
3 Kmenta, op. cit., 39 . 
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B.D. Cameron ' s model differs sharply from all 
previous work in that it is based upon the quarterly 
national income data now available from 1958-59, and also 
S . 1 
that it work~ with current prlces. It is not yet 
possible to say with certainty what the dynamic properties 
of the model will be. In this place it is sufficient to 
record and comment upon the investment equations. 
Influenced by Nevile's success with annual inventory data 
Cameron proposed: 
where P is a suitable price index and Y ' non-farm output 
in real terms. The results of the regression were less 
than satisfactory, however, and no better fit to the 
2 quarterly data has yet been found. It is possible that 
this may stem from the fact that whereas all other series 
were deseasonalized, non-farm inventory investment was 
3 
not. Fixed, non-dwelling private investment was 
1 Cameron, B.D., 'Production, Employment and Prices, 
1958 -59 to 1963-64: a Current Price, Quarterly, Model 
of the Non-Farm Sector ' (Typed and ms. notes of work-
in-progress, A .. U., various dates, 1966. After the 
final draft o f this chapter was c ompleted, the published 
version, Production, Employment and Prices in Australia, 
1958-59 to 1963-64 (Melbourne, 1967) became available. 
There does not appear to be any important difference 
between t his book and the ms. made available to me by 
Professor Cameron in July 1966). 
2 
' The treatment of investment in stocks presents a 
number of probl ems which we will here bypass. Professor 
Nevile ' s work provides statistical justification for a 
commonly held belief that investment in stocks is around 
one-third of the rise in production. Since the available 
quarterly statistics give no clear indication of the 
nature of the lags involved, we will hazard the guess 
that planned investment in stocks during the current six 
months (this quarter and last) is one third of the rise 
in production during the preceding six months ' . (Cameron, 
B.D., typescript.) 
3 Cameron claims that 'physical accumulation of non-farm 
stocks showed no seasonal pattern ' (published version, 
p.17, note 7 ) . This assertion, which is contradicted by 
my own research reported in chapter V above, is a result 
of his lailure to relax the multiplicative hypothesis in 
tpe ase of inventory investment (see p.98 above). 
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considered to be determined chiefly by the trend of GNP 
in a manner similar to that proposed in chapter VII of 
this thesis. A ' timing variable ' (increase in bank 
advances over previous period) was also found to be a 
significant explanatory variable of quarterly investment, 
1 however. 
4 Wage Inflation and the Excess De mand for Labour 
Figure VIII.6 shows quarterly observations of the 
annual rate of change of an index of average weekly wage 
earnings ( ' all industries ' 2 group) . The published data 
from which the growth-rate series has been cal culated is 
described as ' seasonally adjusted ' . Residual 
irregularities have been smoothed with a three term 
moving average. 
The lower portion of figure VIII.6 displays two of 
the indices of excess demand ror labour which have been 
used to investigate the process of wage inflation in 
Australia. The solid line s hows an index suggested by 
A.W. Phillips3 to test the hypothesis that the shape of 
gw = f(U) is a rectangUlar hyperbola. The formula is 
1 the parameters chosen arbitrarily for U ' -O.2: were 
graphical purposes. U ' , in this case , is the ratio of 
L~ 
RU to Total Civilian Employment. The dotted line on 
the same graph shows the index used by E.A. Russell. In 
this case, DR represents RV as a percentage of civilian 
1 Cameron, OPe cit., (published), 33-39. 
2 Labour Report (CBCS, Canberra, annual), ' Average 
Weekly Wage Earnings Index Numbers: Australia ' . 
3 Phillips, A.W., ' Wage Changes and Unemployment in 
Australia, 1957-1958 ' , Ec. Mon. 219 (August 1959). 
4 Average quarterly data used, smoothed by a four-
quarter moving average . U ' is an approximation to the 
U of chapter VII, conceived as the percentage of the 
total available work force unemployed. 
% 
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employment plus RU. Russell himself used deviations 
from the mean value of the period. l 
It will be apparent from the graphs that whereas in 
the first part of the period wage inflation and excess 
demand appear to move together, any strong relationship 
is less obvious in the last few years. It may also be 
seen that peaks and troughs of wage inflation tend to 
anticipate rather than lag the c orresponding turning 
point in D . This disconcerting result is completely 
obscured in Phillip~s study because of his use of a 
. 2 four-quarter moving average to smooth the raw data. 
There is a considerable literature on the process 
of wage determination in Australia,3 much of it sceptical 
as to any relationship at all between demand for labour 
and the inflation of earnings. The chief reason for 
this scepticism lies in the far-reaching effect upon 
labour pri ces produced by decisions of the Commonwealth 
Commission of Conciliation and Arbitration. 4 As against 
1 Russell, E.A., 'Wage Poli cy in Australia ' , AEP 4:(1965 ) , 
1-26. 
2 Th e effect of using a simple moving average to smooth 
a time-series in which a sudden, sharp drop occurs is to 
advance the peak and retard the trough by amounts 
directly dependent on the span of the moving average. 
3 Russell, op. cit., lists a selection of more recent 
articles, to which should be added Kaldor, N., ' Prospects 
of a Wage Policy for Australia ' , ER 40:(1964), 145-55. 
See also numbers 209, 214, 215, 220, 221, 223, 225, 235, 
242, 244, 248 and 249 in the bibliography of overseas 
articles prepared by Alicia Murdoch, ER 40:(1964 ) , 
200-12. 
4 A concise summary of Australian wage determination is 
given by Isaac, J.E., ' Wage Fixing Practices' (parts 
III-VII), Ec onomi c Papers 14 (1960), reprinted in Arndt 
and Corden, chapter 15. For a strong opinion on the 
importance of the Commission, see Karmel, P.R., ' A 
Wages Poli cy for Australia ' , E conomi c Papers 14 in 
Arndt and Cord n, chapter 16: ' The Gene r al Leve l of 
Money Wages is largely determined by the Commonwealth 
Arbitration Commission ' . 
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this it has been argued that although the Commission 
does, in fact, set the basic wage and the schedule of 
margin erected upon it; 
(a) the Commission may, in general, be more 
willing to raise award wages in times of 
general prosperity, and vice versa; 
(b) even when this is not the case, perverse 
decisions of the Commission will be offset 
by a countervailing change in the margin 
between actual earnings and nominal rates. 
The relevance of the ' Phillips Curve ' analys~s to the 
Australian economy therefore depends upon the reactions 
of the Commission to the economic climate and the behaviour 
of ' wage drift' in response to changes in demand. All 
empirical study of wages since the war has turned on 
these two questions. 
The first attempt to quantify these relationships 
was made in 1959 by A.W. Phillips himself. l Phillips 
used quarterly data from 1947 to 1958, smoothed by a 
four-quarter moving average ' to reduce seasonal and 
random fluctuations ' . The dependent variable chosen was 
the index of nominal wage rates rather than that of 
average earnings shown in figure VIII.6. Explanatory 
variables considered were the rate of change of consumer 
prices (since these have been influential in deciding 
award rates), export and import prices and the excess 
demand for labour. Since the first of these is deemed 
to be a function of the rates of change of wages and 
foreign trade prices it was eliminated from the 
1 Phillips (1959), op. cit. 
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1 . 1 ana YS1S. The resulting regression equation for the 
first hypothesis was: 
2 3 (gpx)t-l+(gpx ) t-2 
= 1.463 / Ut _ 3 + 0.4l45 / Ut _ 3 + 0.1498[--~---2~~-----
+ 0.1337 (g )t 3 + 2.110 pm -
g~ represents the r ate of c hange of nominal wages, gpx 
and g are the rates of change of export and import pm 
prices respectively and U is short for U ' . 2 No R or 
standard errors were reported. A ' better fit ' was 
obtained2 with a second hypothesis designed to accentuate 
the effect of large values of g and reduce that of low px 
and negative values. The resulting regression, which 
also includes a distributed lag, is shown below. 
+ 0 . 0222(gm)t_2 + 0.295 
(g ' ) here stands for 50 . 0 [exp 0.02(g ) t lJ. px px -
When the rates of change of export and import prices in 
these equations are treated as parameters, the familiar 
Phillips curve is obtained for Australia in two slightly 
differing versions. During the period 1947 to 1958, it 
would seem, a value of U' of less than about 0.5 per cent 
sent wages inflating at 20 per cent per annum or 
1 
' If the rate of change of wage rates depends directly 
on the demand for labour and on the rates of change of 
onsumers ' pri c es and export prices, while the rates of 
change of consumers ' prices depends directly on the 
rates of c hange of wages and e xport and import prices, 
then we may ignore consumers ' prices completely and 
c onsider the rate of change of wages as determined 
directly, and also indire c tly via cost of living 
adjustments, by the demand for labour and the rates of 
change of e xport and import prices ' , Ibid., 3. This 
is the situation made explicit in the ' wage-price link' 
section of chapter VII. 
2 Phillips does not report c o r relation c oefficients or 
standard errors, but shows g r aphs of the actual data 
compared with that predict e d by either hypothesis. 
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more. The horizontal asymptotes of either version were 
positive, about three per cent and two-and-a-half per 
cent per annum respectively. Even if U' were allowed 
to rise to three per cent of total e mployment, that is, 
nominal wage rates could still be expec ted to increase 
at more than two per cent per annum. 
The following points should be noted in connexion 
with this study: 
(i ) the results were never printed. The only 
record of the research is a mimeographed 
' Economic Monograph ' , from which details 
of the regressions - apart from the 
parameters - are omitted; 
(ii) the period covered terminated in 1958. 
Figure VIII.6 suggests that neither 
hypothesis may have fitted the data so 
well during the past seven years; 
(iii) a simple moving average was applied to 
the raw data before the regressions were 
calculated. The effect of this, especially 
in 1951, seems to have been to blur the 
fact that the downturn in wage inflation 
(both of rates and earnings) preceded the 
downturn in excess demand; 
(iv ) in that wage rates and not earnings were 
treated as dependent, the object of the 
investigation, in effect, was to examine 
the behaviour of the Arbitration Court in 
relation to the market for labour . No 
attempt was made to see whether the wages 
drift residual, or the sum of rates and 
drift were equally or perhaps more 
responsive to market forces ; 
(v) the index of excess demand suffers from a 
defect, to be discussed later, common to 
all post-war studies of the Australian 
labour market. 
The fourth of these considerations, the problem 
of ~ages drift ' , has received much attention from 
Australian economists in the last decade. l As used by 
1 See, for exampl e , Lydall, H .F. , ' Inflation and the 
earnings gap ' , OIS Bulletin 20:(1958), 285-304 ; Isaac, 
J.E., ' The Functi on of Wage Poli cy: the Australian 
Experienc e ' , QJE 72:(1958), 115-38; Sloane, K., ' Wage-
drift in Australia ' (unpublished Ph . D. diss ertation, 
Duke Universit~ 1960); Downing , R.I. and Isaac, J.E., 
' The 1961 Wage Judgment and Wage Policy ' , ER 37:(1961 ) , 
480-94; Edwards, H.R. and Laffer, K . M., ' Some Issues in 
Australian Wage Determination ' , ER 39:(1963), 196-213 ; 
and Russell (1965), op. cit. --
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most authors, the concept may be defined as the 
difference between the rate of change of average 
1 
earnings and the rate of change of nominal wage rates. 
The most co mplete study was made by K. Sloane in 1960,2 
using annual data from 1945-46 to 1958-59. The research 
was undertaken in the belief that, 
Particularly at times of full employment, 
significant relationships may exist between 
the ' economic situation ' and money wage 
movements and moreover, that wage-drift may 
have unique characteristics relevant to both 
wage developments and inflation.3 
It is evident that the gap between earnings change and 
rates change may be in part the result of overtime 
payments, and that even were it possible to abstract from 
this,4 the resulting series of corrected drift might be 
1 Lydall (1958) and Isaac (1958) use 
!1 W !1W 
(W~ - W n); Sloane prefers a more complicated index, 
e n 
!1 W !1W 
e n 
W W 
e n 
!1W 
100 + W n x 100, 
n 
which reduces to AW 
1 + e 
W 
e 
!1W - 1, 
1 + n 
Wn 
a better approximation to the differential index 
(dW / W - dW / W). H . P. Brown suggested another 
e e n n 
definition to me, !1( W - xW ) ~ (W - x.W ), where x has 
en' e n 
that value requi ed to make (W - x . W ) non-negative. I 
e n 
plotted Brown ' s suggested index (using quarterly data) 
with Sloane ' s and found no serious difference. 
2 Sloane, op. cit. 
3 Ibid., iv. 
4 
Phillips (1959) and Russell (1965) attempt to correct 
for overtime: Phillips by assuming that overtime is a 
function of Lhe degree of unemployment, Russell by a 
method described below. 
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1 
a function of productivity change and profit variation 
as well as of excess demand. Judgments of the Arbitration 
Court, moreover, might be influenced by the gap between 
earnings and rates. 2 If a large divergence led to an 
increased award and vice versa, then the wages drift 
would show some inversity or lagging with respect to 
wages and earnings, and this would be the more noticeable 
with quarterly data. After making due allowance for all 
these factors, Sloane concludes that although the 
evidence is far from satisfactory, ' It is difficult to 
dispute the claim that demand has been a major source of 
pressure for changes in both official minimum rates and 
wage drift ' ,3 In effe t, that is, a theory which makes 
the rate of change of earnings dependent upon an 
appropriate index of tightness in the labour market is 
upheld rather than upset by such information as there is. 
In the remaining chapters of this thesis, however, each 
important decision of the Commission will have to be 
examined in its historical context and its possible 
autonomous or Shacklean character assessed. 
The econometric models of Smyth and Nevile were 
constructed with constant price data and abstract from 
price changes. 4 That of K. Kmenta, however, includes 
two equations for price determination. 
1 
As proposed (for the UK) by Lydall (1958). Sloane 
considers this (pp.192-5) but judges that the relative 
unimportance of piece-work in Australia - upon which a 
postulated relation between productivity and drift 
largely depends - makes it unnecessary to consider 
productivity seriously. Kmenta, however, uses 
productivity to explain the gap between Wand W. For 
reason considered below, however, the pri~e equa¥ion in 
his model must be regarded with suspicion. 
2 Sloane, op. c it., 158-63, us e s quarterly data to show 
that the index of drift usually declines after any 
sUbstantial increases in award rates. 
3 Ibid., 229. 
4 Kmenta, op. c it., 19. 
= -455 . 3844 + 0.9822(W )t + 340 .76 . IT t (0 . 0319) n (41.90) 
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+ 0.1542 t;;t 
(0.1987) 
[R2 = . 9945J 
+ 0.1196 t;;t 
(0.0910) 
[R2 = .9988 J 
Wand Ware indices of nominal rates and average 
n e 
earnings, respectively, DK is another index or excess 
demand (RV-RU), t;; stands for net annual immigration and 
for average productivity in the non- farm sector . l 
Several things ought to be noted of these equations. 
(i) 
(ii) 
(iii) 
(iv) 
Standard errors of the immigration coefficients 
are too high to allow us to take seriously the 
effect of t;;. 
The complete model treats W as exogenous; the 
other variables or these tw2 equations , aside 
from t;;, are endogenous. 
(i) and (ii) imply that average earnings are 
largely determined by the exogenous variable, 
nominal wage rates (i.e., decisions of the 
Arbitration Court), but that a ' drift ' 
element is explained by productivity change . 
The first e quation implies that the price 
level is a linear f unction of the difference 
between registered vacancies and registered 
unemployment, abst r acting from the effects of 
wage rate changes. In other words, if the 
Commission held nominal wage rates constant, 
a unique value of the consumer price index 
would be associated with each value of RV - RU. 
The last of these conclusions stands in complete 
contradiction to any other work in this field, and can 
only be interpreted as an artefact of econometric method. 
The latest published study of Australian wage 
changes, 2 by E.A. Russell , includes an attempt to 
estimate the parameters of a more meaningful equation. 
Deseasonalised quarterly data ror the period 1953 to 
1964 were used to test the hypothesis that the rate of 
c hange of earnings (net of ove r time) depends upon excess 
1 Using the notation of t his thesis. 
2 Russell, op. c it. 
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demand and the rate of change of nominal rates. The 
overtime adjustment was made by applying to the data 
before 1960 the results of a regression of overtime on 
registered vacancies made for 1960-64 when reliable 
information on average overtime had become available. l 
When W' signifies a erage earnings ad j usted for overtime 
e 
and DR the index of excess demand previ ously noted, 
Russel l obtained the following regression: 
~W ' 
e 
W' 
e 
= 0.575 + 0.747W + 0.741DR 
(0.235 ) ( 0.21 2 ) n (0.292 ) 
. 34J 
2 The ridiculously low value of R is in part a consequence 
of using quarterly rather than annual data, and also 
reflects the smaller apparent connexion between excess 
demand and wage inflation in the period since the mid-
1950s. It is possible, too, that the introduction of 
2 lags would have imp roved the relations h ip somewhat. 
Russell himself, however, interprets this result to mean 
that ' The evidence calls for the greatest hesitation in 
making the claim that the rate of increase of earning~ is 
controllable by operating simply on awards and the level 
of demand , .3 
In B.D. Cameron ' s quarterly, current price model 
money wage rates are treated as exogenous and there is no 
equation for average earnings. However, 
1 When y is the average hours of overtime in factories, 
seasonally adjusted, and x is vacancies, seasonally 
adjusted, as a percentage of the employee work force, 
and the subscripts refer to quarterly time periods, 
Yt = 1.22 + 1.38xt _ l [ R2 = 0.90J 
2 Russell investigated the effect of one lag only, the 
addition of wage changes in the preceding quarter to 
the regression. No improvement to fit is obtained . 
3 Russell, op. cit., 11. 
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Given the supply response functions for output 
and imports ,1 and assuming commodity prices to 
be determined by fixed profit mark-ups, 
equilibrium in the commodity market (i.e., zero 
unplanned inventory Change) in the face of 
rising demand depends either on postponing 
demand (lengthened order books, under-counter 
or official rationing) or on rising factor 
prices, notably the wage rate. Though 
equilibrium need not exist, a persistent one-
way change in inventories is unrealistic; 
moreover, persistently postponing demand is 
politically unacceptable. Hence the role of 
the average wage rate is important. It appears, 
therefore, that the present conception of the 
working of the economy can be most realistically 
completed by the postulate that in response to 
rising demand, businessmen force up the average 
wage rate by their competition in the labour 
market.2 
Before attempting to draw any conclusion from the 
somewhat conflicting results of these various studies, a 
word must be said about the concept of 'excess demand for 
labour ' in Australia. Ea c h of the three indices 
mentioned in this section, Dp ' DR and DK , depend upon 
either or both of the series Registered Vacancies and 
Registered Unemployment. Justification for their use 
rests partly upon the absence (at the time) of any 
reliable intercensal estimat e s of the work force with 
which to compare total employment, partly for theoretical 
reasons first considered by Bent Hansen. 3 The objection 
lies in the possible unreliability of the Australian 
data. 4 It has already been seen that whereas vacancies 
have been declining rapidly since 1948 (8.5 per cent per 
annum for males and females together), unemployment has 
been rising at an even greater rate (10.95 per cent per 
annum for males, 16.21 per cent per annum for females; 
1 See section five of this chapter . 
2 Cameron, op. cit., (typescript). 
3 Hansen, B., The Economic The ory of Fiscal Policy 
(London, 1958), 348; Hansen, B . and Rehn, G., ' On Wage 
Drift: a Problem of Money Wage Dynamics', in 25 Economic 
Essays in Honour of Erik Lindahl (Stockholm, 1956), 106. 
4 See figures A.7, 8, 9, 10. 
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12.5 per cent for total persons) . The series RVfRU, 
therefore, has beep diminishing over most of the post-
war period at an average compound rate of 21 per cent 
per annum. It is widely believedl (though impossible to 
establish ) that some, at least, of this decline is 
spurious. On the one hand, the attitude of employers 
towards reporting vacancies is said to have changed: 
whereas formerly vacancies were registered in excess of 
needs in anticipation of future shortages, this tendency 
has continuously declined . 2 On the other hand, it is 
sometimes suggested that employees have become more 
willing to register as unemployed for short periods. If 
such is the case, it would seem that attempts to relate 
' excess demand ' to wage inflation in Australia should 
include a trend term to allow for continuous structural 
change. 
Even with this modification, however, it seems clear 
that the relationship would be poorer in the second half 
of the period than in first, and poorer with quarterly 
than with annual data. Despite these qualifications 
though, there does seem to have been enough evidence from 
the post-war Australian economy for some relationship 
between wage inflation and the degree of employment to 
be assumed. How far this may have been modified or 
1 Sloane, Op e cit., 147. This opinion is c onfirmed by 
' off-the-record ' conversations I have had with officials 
of the Commonwealth Employment Service. 
2 This view is supported by the dramati c c hange in the 
seasonal pattern of RV over the period from 1945-46. 
(See chapter V above.) In the early post-war period, 
seasonality in this series was very slight: it has 
continuously increased down to the present. This 
suggests employers have become mor e c areful in their 
notificat ion of vacancies: formerly they left notice of 
vacancies almost automatically; increasingly they have 
tended to report only those vacancies they actually wish 
to fill in the current month. The matter is discussed at 
more l ength in chapt er XI below (pp.490 - 3). 
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obscured by other institutional factors will be considered 
in the ensuing narrative chapters. 
5 External Balance and the Cost Ratio 
The ' Cost Ratio ' , h ereafter called R, is some 
sort of index measuring the competitive position 
of Australian industries - e.g., the ratio of an 
index of international prices (prices of imports 
and exports) to an index of lo cal wages, with 
weights reflecting the sensitivity of supply and 
demand for different commodities to changes in 
relative costs. l 
This account of the c ost ratio was given by T . W. 
Swan in a paper delivered in 1955. In an article 
prepared earlier but published later,2 the components of 
the ratio, P and W (to use the notation of this thesis ) 
r 
were each described as ' some index ' without further 
qualification. Then, still using my notation, and 
interpreting J as -B: 
Given E, the share of Y will rise and the share 
of J will fall as P rises relatively to W. 
( Higher external prIces relative to domestic 
labour costs improve the supply position of 
exportable and import competing products, and 
at the same time switch demand away from imports 
and exportables towards the relatively cheaper 
home-market products.) Given the ratio of P to 
W, both Y and J will rise as E rises.3 r 
These propositions are summarized in section two of 
chapter VII in the definitions of Y and R and in 
equations (10) and (11) . They represent an a priori 
view of the behaviour of the Australian economy which it 
was the object of the last chapter to integrate with 
recent inflationary theory and express in explicitly 
dynamic form . It is now ne cessary to see what evidence 
1 Swan, T.W., ' Longer Run Problems of the Balance of 
Payments ' , ANZAAS (G), 1955, repr inted in Arndt and 
Corden, 384-95. 
2 Swan, T. W. , 
ER 36: ( 1960) , 
June 1953) . 
3 Swan, T.W., 
' E c onomic Control in a Dependent Economy ' 
51-66. (First prepared for seminar, 30 
(19 60 ), 55· 
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there is for supposing the balance of trade to respond 
to changes in the cost ratio. 
Figure VIII.7 sets out quarter-to-quarter changes 
in the series (Exports of Goods and Services minus 
Imports of Goods and Services) taken from the National 
Accounts at current prices. Quarterly figures are only 
available from 1958-59, hence for the earlier years, 
annual values from the ational Accounts have been 
prorated over quarterly totals of merchandise exports 
and imports from the Oversea Trade Bulletin. l Export 
2 
and import series were deseasonalized separately before 
calculating quarterly changes in the balance of trade. 
Changes in the relative prices of exports and imports 
will impose some distortion in the resulting series, and 
substantial changes in the rate of change of either or 
both will vitiate any long-term comparisons. The 
purpose of the graph, however, is simply to examine the 
approximate timing and scale of the more serious 
disturbances to external balance over the period. 
A graph intended to indicate the rate of change of 
the cost ratio is also shown in figure VIII.7 on the 
same time scale. The fluctuating curve - smoothed, like 
that of 6(B.P ), with a three term moving average -
r 
displays quarterly values of the per cent per annum rate 
of change of the series P / W , when P is represented by 
r e r 
the import price index] and W by the index of average 
e 
earnings. The horizontal curve at -2 per cent shows 
1 th f d t "" 4 h t f average annua grow 0 pro uc lVlty. T e ra e 0 
1 Oversea Trade (CBCS, Canberra, annual) . 
2 Monthly values of eac h series were grouped in quarterly 
totals, and the resulting current price estimates 
deseasonalized by the SIMPLE program. 
] Statistical Bulletin, Commonwealth (Reserve) Bank. 
4 Vernon Report, D.24, 5. 
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change of the ' cos L ratio ! is thus given by the difference 
between the two curves. When (g -g ) lies above g , the 
r w 1T 
' competitive position of Australian industries ' is 
improving and vice versa. The import price index was 
selected as a rough indication of world prices l upon the 
assumption that the weight ' refle ting the sensitivity 
of supply and demand ' for exports ' to changes in relative 
costs ' would be relatively small. 
At first glance there seems to have been little 
connexion between the rate of change of the cost ratio 
and the behaviour of external balance. From March 1952 
until March 1960 between 79 and 98 per cent of all 
imports were subject to restrictive licensing intended 
to keep the total value of imports below a variable 
ceiling determined by the government at three, four or 
six monthly intervals. 2 
The volume of exports 3 was affected by highly 
erratic conditions of supply throughout the period, and 
4 both volume and value by an unprecedented rise and fall 
of world demand between about January 1950 and March 
1952. The devaluation of the Australian currency unit 
in 
on 
September 1949 maintained the exchange rate of £Al.25 
the pound sterling which has been in effect since 1931.5 
Since approximately 56 per cent of imports and 65 per cent 
1 Following the pre cedent of recent econometric study. 
See, for example, Reuber, G . L., 'The Objectives of 
Canadian Monetary Policy, 1949-61: Empirical "Trade-
offs" and the React ion Function of the Authorities', 
JPE 72:(1964), 109-32; also B.D. Cameron ' s model. 
2 Moffat, G., ' The Australian Import Licensing System, 
1952 -19 60 ' , AE PI: ( 1962), 119 - 3 7 • 
3 See figure A.29. 
4 See figure A.30. 
5 M c ColI, G . D., ~T:..;:;h;:;;.e~.::..:A:..:u:..:..s.:.....:t-=r~a:..:..l::;..::i;,.:a:;:n:.;;.....=:B:..;:;a:;:l::..:.:a.::..:n:;..;c:...e=--..:o-=f=--::..P .:a;:.y.~m:.:.:;..::.e:..:..n::..t.:...::..s 
(Melbourne, 1965), 8 . 
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of exports at that time were transacted with t he rest of 
1 
the sterling area, the effect on external balance was 
small. 
Partly for these reasons, in parti cular the 
prevalence of import controls, and partly because of the 
omission of a price sector from their models, both D.J. 
Smyth and J.W. Nevile chose to treat B as exogenous in 
2 their econometric studies of the economy. 
J. Kmenta, as previously noted,J makes imports 
endogenous. Although his model includes equations for 
average earnings and the price level however, neither 
is used as an explanatory variable in the import function. 
The model of B.D. Cameron, however, approaches much 
more closely to the Swan-type mechanism c onsidered in 
this thesis. 4 The basic idea is that an increase in 
effective demand will result in: 
(a) 
(b) 
(c) 
a rise in physical output, 
a rise in demand for imports, 
a rise in prices. 
The possibility of a stock run-down is mentioned but not 
included in the e quation. The possibility of an increase 
in domestic demand for exportables is accounted for by 
treating the non-farm sector in isolation so that 
exportables be c ome ' imports ' . The hypothesis to be 
tested is that given the c ost ratio in the previous 
p er iod, the proport ion of t h e increase in demand 
dissipat e d in rising output and imports is a linear 
function (de creasing and increas ing respectively) of the 
rat io of demand to the value 01 full employment capac ity 
p r odu tion. Thus, 
1 Ibid., 118, tab l e 6.1. 
2 Smyth (19 62), Nevile (19 6 2 ), OPe cit. 
J Kmenta, OPe cit. 
4 Cameron, B.D . , 'The Demand Dissipation Effec t' ER 
42:(1966), 589-95. 
where 
x = a - b·d 
m = a + S·2: 
x = 
d(Y~Pt_l) 
dH t 
d(M.P ) 
m t m = dH t 
d 
Ht 
= 
T¥;YtPt-1 
P is the factor cost price 
m 
of imports 
I 
H is the value of E priced at : 
that index which satisfies the: 
equation y.p = E·P' + B·P I 
r ./ 
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in the 
notation 
of this 
thesis 
Integrating the equation for m yields an expression for 
the value of imports: 
(M·P) = k + 
m t 
where k is the constant of inLegration. Since it is 
desired to represent imports as a linear function of R ' , 
one can write: 
(Since last period's cost ratio is invariate to this 
period's effective demand, the Phillips Curve 
notwithstanding.) The equation thus becomes: 
=A+ B·(Rf) .... a·H 
t-l t 
A similar expression is obtained for the value of output 
from the equation for~. Having previously determined 
the series of full employment output, YE ' Cameron 
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estimates the parameters of these two supply response 
1 
equations with satisfactory results. 
Before considering the significance of Cameron's 
findings for the efficacy of the cost ratio, some 
remarks on his method are called for. The model is 
concerned essentially with the non-farm sector, hence 
the data used was extracted from a two sector input-
output table, and H taken to include intermediate demand 
£or farm products as well as final demand. In a one 
sector model, of course, H reduces to E at appropriate 
prices. For the same reasons, ' output ' actually used 
is not Y, but non-farm output . Instead of the Swan 
'cost ratio ' , moreover, Cameron used R ' , the ratio of 
world (i.e., import) prices to domestic prices. Insofar 
as the latter are determined largely by wage costs and a 
fixed mark up, however, no serious difference results 
from its use. The reason for lagging the price 
components of x and d is to show the price effect of an 
increase in demand as a residual. 2 
Subject to these qualifications, however, it may be 
seen that the ' demand dissipation effect ' in Cameron ' s 
model is essentially an attempt to give empirical content 
to the proposition of Swan ' s cited at the beginning of 
this section: ' Given the ratio of P to W, both Y and J 
r 
1 Using factor cost prices except for the price ratio 
terms and valuing in dollars, the regressions yield: 
+ 777. 4 9Rt 1 + 1.48569Ht (191 .0) - (0.0327) H2 
- 0.5222 [TY ) .! ] 
(0.022) E t t-l 
9 55 . 4 - 7 80 .51Rt 1 - 0.29982H t (298.0) - (0.051) H2 
+ 0. 3592[( ) t ] 
(0.034) YE t·Pt-l 
2 Then p = 1 - (E+m) b y d e finition. If there were no lag, 
or if there were no pric e c hange over the period, E 
would equal (~+m) exactly. 
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will rise as E rises ' . In effect, a shape has been 
specified for Lhe two fundamental equations of the Swan 
. 1 Dlagram : 
Y = f(E,R) 
J = -B = g(E,R) 
upon the assumption that exports are unaffected either 
by E or by R. 
The a c hievement of statisti cally significant 
coeffi cients of R I in the equations for (M·P ) and 
m 
(Y I .p ) - a formal vindication of the intuitive t t-l 
approach to ec onomics - suggests a second or more 
sympathetic 1001 at figure VIII .7. 2 To begin with, it 
should be reme mb ere d that Cameron1s model, based on data 
from the Quarterly Estimates, covers the p eriod from 
1958-59 in which import restrictions have be e n relatively 
unimportant. The second page of figure VIII.7 certainly 
reveals some conformity between gr and gB' though Cameron 1s 
one quarter lag is hardly visible to the naked eye. It 
should also be remembered that the annual rate of c hange 
of physical exports during this period fluctuated between 
monthly values of +30 per cent to -20 per cent. 3 
If the cost ratio effect were genuinely operative 
from the late 1950s, it seems reas onable to assume that 
it had similar effect before that time but that the 
evidence for this has been largely obscured by the 
import c ontrols and the large c hanges in world prices. 
1 The se are written in the form of equation (iia) and 
(iib) in Swan (1960). In chapter VII it is shown how 
these imply the Swan Diagram when the degree of e mployment, 
N, is defined in terms of Y. 
2 Noting that figure VIII.7 is a graph of the quarterly 
~erence of B (and proportionate difference of R): a 
muc h more exac ting test of the relation between two 
time series than a comparison or levels. 
3 . See figure A.2 9 
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The first page of figure VIII.7, therefore, may still 
show some trade of a relationship. The period from the 
fi~st quarter of 1951 to the first quarter of 1954, for 
example, was one in which the competitive position of 
Australia was being steadily eroded by the combined 
effects of falling world prices and a prolonged afterglow 
of the great wage inflation of 1950-51. The import cuts 
of March 1952 effected a temporary cure (already begun 
naturally in August 1951 with the recession-induced 
decline in import demand) ,1 but from the first quarter 
of 1952-53 the rate of change of external balance fell 
continuously until the restoration of 'inflationary 
equilibrium ,2 in the middle of 1953-54. Although the 
precise impact of changes in the cost ratio upon external 
balance up to 1959 or 1960 must remain somewhat 
conjectural, therefore, there seems to be sufficient 
justification for the prominent part it has played in 
post-war discussion of the Australian economy. 
6 Monetary Factors 
The model of chapter VII is based upon the internal-
external balance theory developed by T.W. Swan. This 
theory abstracts from explicitly monetary factors,3 
though the effect of these may easily be integrated with 
the model by assuming E to be a function of the money 
1 See figure A.31. 
2 See figure VIII.7. By the third quarter of 1953-54, 
the rate of inflation of wages exceeded the rate of 
inflation of world prices by no more than the long-run 
rate of productivity increase. 
3 Swan (1960) introduces an imaginary institution called 
the Bank. The function of the Bank, however, is to 
determine the exchange rate. Another imaginary agency, 
the Treasury uses 'not merely budgetary policy but also 
monetary and credit policy which is technically in the 
sphere of the Central Bank' to control the level of E. 
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supply (assuming stable velocity)l or the rate of 
interest (via the marginal efficiency of capita1 2 or the 
'liquidity effect ,3 or both). No attempt has been made 
to do so, however, partly from scepticism as to the 
causal pro cesses implied by such functions, partly 
because of the total absence of monetary considerations 
from any previous theoretical or econometric work on the 
Australian economy. Where there is no smoke, there is 
unlikely to be much fire of any consequence. 
Att empts which have been made in other countries to 
appraise the effect of monetary factors upon E have 
proved generally unrewarding. 4 As H.G. Johnson and J.W.L. 
Winder report for a recent Canadian investigation, 'This 
problem is conventionally likened to the problem of 
discovering a needle in a hay-stack; we found no needle, 
only faint indications of where a needle might be found,.5 
1 As Friedman and Meiselman have demonstrated for the 
U.S.A. (Friedman, M. and Meiselman, D., 'The Relative 
Stability of the Investment Multiplier and Monetary 
Velocity in the United States, 1897-1958' (mimeographed), 
Washington, Commission on Money and Credit, 1961.) 
2 Some Australian economists still believe that 'Some 
slowing down of real industrial investment is probable' 
in response to 'a general fall in the price of 
government bonds'. See Henderson, R.F., 'Savings, 
Investment and the Availability of Credit' (review of 
Vernon Report ), ER 42:(1966), 100. 
3 Monetary action works upon total demand by altering 
the liquidity position of financial institutions and of 
firms ', hence, ' the structure of interest rates rather 
than the money supply [is] the centre-piece of the 
monetary mechanism' (Radcliffe Report, para.397). 
4 In the Kl ein-Goldberger model of the USA few monetary 
relationships were found statistically significant. 
(Goldberger, A.S., Impact Mult!.Eliers and the Dynamic 
Prope rties of the Klein-Goldberger Model, Amsterdan, 
North Holland Publishing Company, 1959, 133). Much 
the same obtained in the British quarterly model. 
(Klein, L.R., et aI, An Econometric Model of the United 
Kingdom, Oxford, 1961, 55). 
5 Johnson , H.G., The Canadian Quandary, (Toronto, 1964) 
186. 
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The only attempt to include monetary variables in an 
Australian model was made by J . Kmenta, and resulted in 
failure. 
Those monetary variables which it was possible 
to measure (the quantit y of money, bank loans 
and advances, bank deposits, yield of government 
bonds, etc.) manifestly failed to improve any 
of the relationships in which their relevance 
might possibly be expected. l 
Kmenta used monetary variables in preliminary experiments 
with the equations for business fixed capital investment, 
housing investment and price determination. 
It might be expected that in a dependent economy 
enjoying a substantial capital inflow the chief effect 
of monetary factors would be through the balance of 
payment s, via the interest rate differential with 
capital exporting countries. 2 Most private, overseas 
investment in Australia however , is ' direct' rather than 
' portfolio ' ,3 and virtually unresponsive to changes in 
interest rates or t h eir differential. 4 
All this is not t o say t hat the effect of monetary 
factors upon the ec onomy is negligible: simply t hat it 
cannot be mea s ured . The money supply, for example, 
ought to include unused overdrafts,5 but these have only 
b een published since July 1960. The r a te of interest (as 
1 Kmenta, op. c it., 20. 
2 Whi c h is the case, for example, in Canada. See 
Wa terman, A.M .C., ' Economi c Policy and the Rat e of 
Growth: Canada, 19L~5 -63 ', AEP 4:(1965), 37-56. Short-
term capital movements in response to the interest 
differential are also very importan t for Canada; see 
Powr i e, T.L. , 'Short-Term Capital Movements and the 
Flexibl e Canadian Exchange Ra te, 1 953 -1961', CJEPS 30: 
(1964) , 76-9 4 . 
3 McColl , G.D., The Australian Balance of Payments , 
(Me lbourne, 1965), table 5.2 
4 Brash, D.T., ' United States Investment in Aus tralian 
Manufacturing Industry', (Unpublished Ph . D. thesis, 
Australian National University, 1966), chapter III. 
5 Arndt, H.W. and Harris, C.P . , The Aus tralian Trading 
Banks , (Melbourne, 1965 ) , 32-35. 
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as average, or general level) is equally difficult to 
quantify: ' there is no Bank Rate, no data on the yields 
of debentures or other commercial paper, and interest 
rates on bank overdrafts and mortgages change only very 
1 
rarely' . Monetary policy, moreover, has often been 
implemented by ' qu~litative ' control over commercial 
2 bank advances. Finally, such impact as monetary 
changes may have upon the economy, in Australia as in 
most other countries, is believed to be subject t o 
considerable lag. 3 
For these reasons it seemed proper to exclude 
monetary variables from a theoretical model of the 
Australian economy. Insofar as this model is used to 
organize the material of an economic history, therefore, 
the influence of money will be treated as an element of 
its conjuncture . 
1 Kmenta, op. cit., 20. 
2 Arndt and Harris, op. cit., 200-2. 
3 Coombs, H.C., ' Conditions of monetary policy in 
Australia ' (Arndt and Corden, chapter 14); see also, 
Vernon Report, 10.69. 
